CASH Design Space Exploration by He, Liqiang et al.
CASH Design Space Exploration
Liqiang He, Romain Dolbeau, Andre´ Seznec
To cite this version:
Liqiang He, Romain Dolbeau, Andre´ Seznec. CASH Design Space Exploration. [Research
Report] RR-5994, INRIA. 2006. <inria-00105284v3>
HAL Id: inria-00105284
https://hal.inria.fr/inria-00105284v3
Submitted on 12 Oct 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
IS
SN
 0
24
9-
63
99
ap por t  

de  r ech er ch e 
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
CASH Design Space Exploration
LIQIANG HE, ROMAIN DOLBEAU and ANDRÉ SEZNEC
N˚5994
September 2006
Systèmes communicants
  	
ﬁﬀﬂﬃ! "$#%
&'%('*)+-,/.-01324657)8'+:946&<;ﬂ0!)>=:?A@"BC)+8928DFEG0IHJ+-0IK
LNMPORQTS%UﬂVWOX%YZUﬂUI[]\_^`XWab\cQTO
d3e
YZfRVQgOihj
d
L
k
aZl]lmY
e
Q<nPV
e
VWXgo]V
e
Xgo_Vp\IqsrZtZtZuwvxLNV%l]QyV%U{zmV
ei|b}s}Z~
vxrbt{l_absVWO
GW%]ZZ
jŁO>QTo]V^`\_X
e
VWasO^`\]YZ^`OTOy[]V6^nNQyo7o_aZO8nP^Uﬂ^`\]^Oo]^`\]
e
V%Qy[
e
\_O8^QToCO[_lmV
e
OTX%aZ`a
e
l
e
YPXVOyOyY
e
Qyo
e
VaZnﬁl_a
e
aZ`V%`^OU/^QToaO^`\]sVwXgo]^l7^`O8zAVWXYsUﬂ^\]a
e
VWaZ^QRMZ\QTo]Vwl_aZOQ8VW
MsVWa
e
O

zAYbQyoL] 6¡¢ab\_nh 
d
aZl]l
e
YsasXgo]VWO$V
e
V£
e
OQI^`\N¤ZVWOQy^`sabQyVnzNM¥aZX%asnPV%Uﬂ^X%O!aZ\_n¦a
e
V\]Y
^`Uﬂl]`V%UﬂV%\cQyVn-zcMQyo]V!^`\_nP[mORQ
e
Ms3\§OYsUV!OyV%\_OyV

LP 6¡ab\_n6h 
de
V%l
e
VWOyV%\cQJQR¨YﬂV%©cQ
e
VWUﬂV$n]VWOy^s\
lAYZ^`\cQTOWhjŁLPª«l_a
e
aZ`V%l
e
YNX%VWOTOY
e¬
Y
e¥­®8¯¢°Ł±A²³m®´Cµ!¶Z·%¸º¹y²]»
^O{a¼lmYcOyOy^`z]V8^\cQTV
e
UVnP^aQyV
n]VWOy^s\lAYZ^`\sQgO{Y
e
YZ\P½Xgo]^`l¦Qyo
e
VaZnlma
e
ab`VW^OU¾^`\QTV
e
UO{YZŁnPVO^`Z\¿XYZUﬂl]`V©P^QRMab\_no_a
e
nPJa
e
V
Oyo_a
e
^`\]_JÀQ
e
V%QTab^`\_O
e
VOYs[
e
X%VOoma
e
^\]>asOŁLP ¡Áo]V%\Oy[_Xgo6a>Oyo_a
e
^`\]XWab\§zAVIUaZnPVI\]YZ\P½X
e
^Qy^X%ab
Y
e
^Uﬂl]`V%UﬂVW\sQgaQT^Ys\

z_[PQ
e
VOYs[
e
XVOl]`^QQy^`\]¦aZOh 
d
o_V
e
V%¤ZV
eﬂe
VOYs[
e
X%V-Oyo_a
e
^`\]wVaZn]OQTY¥a
Oy[]lAV
e
^`\]Va
e
^\mX
e
VWaZOyVÂYbGQyo]V!^`Uﬂl]VWUﬂV%\cQTabQy^`YZ\o_a
e
nPJa
e
VŁX%YZUﬂl]`V©P^QRMs
¡Jo]^Ol_aZlmV
e
V©Pl]`Y
e
VWOQTo]V!UI[]Qy^½nP^UﬂVW\_O^`YZ\mabÃnPVO^`Z\OlmaZXVÂY
e
hjŁLPªpa
e
Xgo_^QTVWX*QT[
e
VZ"ÀQiXYsU{½
lma
e
VWO¨Qyo]V!lAV
e
Y
e
Uab\_X%V$YbÄO^`\]Z`VÂQyo
e
VWasn
e
[]\]\_^\]Ys\§hjÂLPª

LP 6¡ab\_n§h 
d
l
e
YPXVWOTOyY
e
O%"j<\_n
QTo]V%\6Qyo]VlAV
e
Y
e
Uab\_X%VWOYZ3UI[]Qy^½Àl
e
Ys
e
abUÅY
eTÆ
YcaZn]OaZ\_nl_a
e
aZ`V%ÃY
eTÆ
YcaZn]Oa
e
V!^`\N¤ZVORQT^caQyVn
^`\6QTo]VWOyVﬂl
e
YNX%VWOTOY
e
OW!jQ!`asORQ

ÀQ$V%©Pl]Y
e
VO<QTo]VﬂlmV
e
Y
e
UaZ\_XV{¤Ça
e
^`VWOŁYZ\hjŁL]ªÈ^Qyo¼Qyo_VXgo_aZ\]b½
^`\]-Yb¨XWaZXgo]VﬂOy^ÉWV

ab\mn6\N[]UIzAV
e
YZ¨aZOTOYPX%^`abQy^`¤c^QRMYb¨XWaZXgo]VsI¡Jo]VV©PlAV
e
^UﬂV%\cQ
e
VO[_QgOÂOyo]YÊQTo_aQ
QTo]V¼hjŁL]ªFl
e
YPX%VWOTOY
e
omaZOa¥
e
VWabQlAYbQTV%\cQy^ab<QyY¦^`Ul
e
Y¤sVQTo]V§lmV
e
Y
e
UaZ\_XVO{YZ$Oy^`\]Z`V-Qyo
e
VWasn
Y
eTÆ
YcaZn8ab\_n-UﬂYsOQ<Yb"Qyo_V!UI[]Qy^½Ël
e
Ys
e
abUÅY
eTÆ
YcaZn]O

ab\_naQQTo]VIOTabUﬂV$Qy^`UﬂVUab^`\cQTab^`\_O<aﬂ`Y
^`Uﬂl]`V%UﬂV%\cQTabQy^`YZ\XYsUl_V%©N^QRMQTo_ab\-Qyo_VILP 6¡ab\_n§h 
d

Ì§ÍcÎÐÏTÑIÒ
ÓGZ
hjÂLPª

nPVWOy^`Z\Ol_asXV$V©Pl]`Y
e
aQT^Ys\

lmV
e
Y
e
UaZ\_XV
ÔÕ×ÖyØÀÙWÚJÖÛGÜ`ØÀÝËÞß
Unité de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)
Téléphone : 02 99 84 71 00 - International : +33 2 99 84 71 00
Télécopie : 02 99 84 71 71 - International : +33 2 99 84 71 71
  	
ﬁﬀﬂﬃ! "$#%
    
jiOQTo]V^`\_X
e
VaZOy^\]¥YZ^`OTO[_V6^`nPQyoﬁo_asOnP^`Uﬂ^\]^Oyo]^\_
e
VQy[
e
\_O>^QToCO[_lmV
e
OTX%aZ`a
e
l
e
YPXVOyOyY
e
Qyo
e
VaZnﬁl_a
e
aZ`V%`^OU/^QToaO^`\]sVwXgo]^l7^`O8zAVWXYsUﬂ^\]a
e
VWaZ^QRMZ\QTo]Vwl_aZOQ8VW
MsVWa
e
O

zAYbQyoL] 6¡¢ab\_nh 
d
aZl]l
e
YsasXgo]VWO$V
e
V£
e
OQI^`\N¤ZVWOQy^`sabQyVnzNM¥aZX%asnPV%Uﬂ^X%O!aZ\_n¦a
e
V\]Y
^`Uﬂl]`V%UﬂV%\cQyVn-zcMQyo]V!^`\_nP[mORQ
e
Ms3\§OYsUV!OyV%\_OyV

LP 6¡ab\_n6h 
de
V%l
e
VWOyV%\cQJQR¨YﬂV%©cQ
e
VWUﬂV$n]VWOy^s\
lAYZ^`\cQTOWhjŁLPª«l_a
e
aZ`V%l
e
YNX%VWOTOY
e¬
Y
e¥­®8¯¢°Ł±A²³m®´Cµ!¶Z·%¸º¹y²]»
^O{a¼lmYcOyOy^`z]V8^\cQTV
e
UVnP^aQyV
n]VWOy^s\lAYZ^`\sQgO{Y
e
YZ\P½Xgo]^`l¦Qyo
e
VaZnlma
e
ab`VW^OU¾^`\QTV
e
UO{YZŁnPVO^`Z\¿XYZUﬂl]`V©P^QRMab\_no_a
e
nPJa
e
V
Oyo_a
e
^`\]_JÀQ
e
V%QTab^`\_O
e
VOYs[
e
X%VOoma
e
^\]>asOŁLP ¡Áo]V%\Oy[_Xgo6a>Oyo_a
e
^`\]XWab\§zAVIUaZnPVI\]YZ\P½X
e
^Qy^X%ab
Y
e
^Uﬂl]`V%UﬂVW\sQgaQT^Ys\

z_[PQ
e
VOYs[
e
XVOl]`^QQy^`\]¦aZOh 
d
o_V
e
V%¤ZV
eﬂe
VOYs[
e
X%V-Oyo_a
e
^`\]wVaZn]OQTY¥a
Oy[]lAV
e
^`\]Va
e
^\mX
e
VWaZOyVÂYbGQyo]V!^`Uﬂl]VWUﬂV%\cQTabQy^`YZ\o_a
e
nPJa
e
VŁX%YZUﬂl]`V©P^QRMs
¡Jo]^Ol_aZlmV
e
V©Pl]`Y
e
VWOQTo]V!UI[]Qy^½nP^UﬂVW\_O^`YZ\mabÃnPVO^`Z\OlmaZXVÂY
e
hjŁLPªpa
e
Xgo_^QTVWX*QT[
e
VZ"ÀQiXYsU{½
lma
e
VWO¨Qyo]V!lAV
e
Y
e
Uab\_X%V$YbÄO^`\]Z`VÂQyo
e
VWasn
e
[]\]\_^\]Ys\§hjÂLPª

LP 6¡ab\_n§h 
d
l
e
YPXVWOTOyY
e
O%"j<\_n
QTo]V%\6Qyo]VlAV
e
Y
e
Uab\_X%VWOYZ3UI[]Qy^½Àl
e
Ys
e
abUÅY
eTÆ
YcaZn]OaZ\_nl_a
e
aZ`V%ÃY
eTÆ
YcaZn]Oa
e
V!^`\N¤ZVORQT^caQyVn
^`\6QTo]VWOyVﬂl
e
YNX%VWOTOY
e
OW!jQ!`asORQ

ÀQ$V%©Pl]Y
e
VO<QTo]VﬂlmV
e
Y
e
UaZ\_XV{¤Ça
e
^`VWOŁYZ\hjŁL]ªÈ^Qyo¼Qyo_VXgo_aZ\]b½
^`\]-Yb¨XWaZXgo]VﬂOy^ÉWV

ab\mn6\N[]UIzAV
e
YZ¨aZOTOYPX%^`abQy^`¤c^QRMYb¨XWaZXgo]VsI¡Jo]VV©PlAV
e
^UﬂV%\cQ
e
VO[_QgOÂOyo]YÊQTo_aQ
QTo]V¼hjŁL]ªFl
e
YPX%VWOTOY
e
omaZOa¥
e
VWabQlAYbQTV%\cQy^ab<QyY¦^`Ul
e
Y¤sVQTo]V§lmV
e
Y
e
UaZ\_XVO{YZ$Oy^`\]Z`V-Qyo
e
VWasn
Y
eTÆ
YcaZn8ab\_n-UﬂYsOQ<Yb"Qyo_V!UI[]Qy^½Ël
e
Ys
e
abUÅY
eTÆ
YcaZn]O

ab\_naQQTo]VIOTabUﬂV$Qy^`UﬂVUab^`\cQTab^`\_O<aﬂ`Y
^`Uﬂl]`V%UﬂV%\cQTabQy^`YZ\XYsUl_V%©N^QRMQTo_ab\-Qyo_VILP 6¡ab\_n§h 
d

Ò

Ï
	


hjÂLPª

nPVWOy^s\-Oyl_asXV$V©Pl]`Y
e
aQT^Ys\

lmV
e
Y
e
Uab\mXV
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb± ﬁ
ﬂ ﬃ
{#  " "!8 #
jŁOQyo]V!^`\_X
e
VaZOy^\]YbG^`OTOy[]V!^`nPQyoo_aZOJnP^`Uﬂ^\_^`Oyo]^`\]
e
V%Qy[
e
\_OJ^Qyo§Oy[]lmV
e
OTX%aZ`a
e
l
e
YPXVOyOyY
e
Qyo
e
VWasn
lma
e
ab`VW^OU/^Qyo7aO^`\]sVwXgo]^lC^`O8zmVXYsU^`\]¿a
e
VWab`^QRMZ\ﬁQyo]Vwl_asORQ8V%	MsVWa
e
O

zmYZQyoL] 6¡
¬
LN^`UI[]QTaZ\]V%Ys[_O §[]Qy^¡Jo
e
VWaZn]^\]
$#
^`Z[
e
V&%Z a
»
ab\_nﬁh 
d ¬
h¨o_^lﬁ §[]Qy^
d3e
YPXVWOTOyY
e'#
^s[
e
V&%s z
»
aZl]l
e
YsasXgo]VWOV
e
VŁ£
e
OQ<^\N¤sVWOQy^`saQTVWn8zNM8aZXWaZnPVWUﬂ^`XWOab\_na
e
V!\]Y7^Uﬂl]`V%UﬂV%\cQTVWnzNM>QTo]V^`\_nP[_OQ
e
MZ
(
o_V%\X%YZ\_Oy^nPV
e
^\_6o_a
e
nPJa
e
V
e
VOYs[
e
XV>Oyo_a
e
^\_abUﬂYZ\_§Qyo]V-l
e
YPXVWOTOyVWO
¬
^``[_ORQ
e
abQyVn¦^\
e
aÇMYs\
#
^`Z[
e
VWO)%
»*
h 
d
ab\_n¥LP 6¡
e
VWl
e
VWOyV%\cQ$QR¨YV©NQ
e
VWUVnPVO^`Z\wlAYZ^`\sQgO%>j¢lAYsOTOy^z]`Vﬂ^\cQTV
e
UVnP^aQyV
n]VWOy^s\¿lAYZ^`\cQY
e
YZ\P½Xgo]^`lQyo
e
VWasn¿l_a
e
ab`VW^OyU:^`\QyV
e
UO>YZ!n]VWOy^s\XYZUﬂl]`V©P^QRMaZ\_no_a
e
nPJa
e
V
Oyo_a
e
^`\]!^OJhjÂLPª*%+Ðl_a
e
ab``V%]l
e
YPXVOyOyY
ei¬
Y
e{­®8¯°Ł±A²I³m®´µ!¶Z·%¸º¹y²]»
3hjÂLPª
e
V%QTab^`\_O
e
VOYs[
e
X%V
Oyo_a
e
^`\]¦aZOL] 6¡«o]V%\Oy[_XgoﬁaOyo_a
e
^\_¥XWab\zAVUaZnPV§\_YZ\P½X
e
^QT^`XWabY
e
^`Ul_VWUVW\cQTaQT^Ys\

z][PQ
e
VWOyYZ[
e
X%V$Oyl]`^QyQy^`\]8asOÂh 
d
o]V%\]VW¤ZV
e<e
VOYs[
e
XVOyo_a
e
^\_VaZn]O<QyYa>Oy[]lAV
e
^`\]Va
e
^`\_X
e
VWasOV!YZÄQyo]V
^`Uﬂl]`V%UﬂV%\cQTabQy^`YZ\-o_a
e
nPJa
e
VÂX%YZUﬂl]`V©P^QRMZ
,Ł\8hjÂLPª

Olma
e
OVWMY
e3e
a
e
V%`M[_OyVWn[]\_XQy^`YZ\_aZ_[]\_^QgO

z
e
ab\_Xgoﬂl
e
VWnP^X*QTY
e
O

^\_OQ
e
[_XQy^`YZ\>X%asXgo]VWO
aZ\_n§n]abQTa>XWaZXgo]VO<X%aZ\§zmVIOyo_a
e
Vn-aZUﬂYZ\]OyV%¤sV
e
ab×l
e
YPXVOyOyY
e
X%Y
e
VWOYs\6a>O^`\]sV%½ÀXgo]^`ll_a
e
ab``V%Ãl
e
Yb½
X%VWOTOY
e
-,Ł\Qyo_VYZQyo]V
e
o_ab\_n

^Q
Æ
V%V%lmOGOyV%lma
e
aQyVn$Qyo_VUabfRY
e
l_a
e
QTOYbmQyo]VJV%©NVX[PQT^Ys\{X%Y
e
VWO
¬e
V%\_aZUﬂV
`YZs^`X

a
Æ
V½À[]laZ\_n!^OyOy[]V `YZs^`X

zcMNl_asOyO\]V%QR¨Y
eyÆÐe
VWZ^ORQTV
e
£mVO
»
o]V
e
V ^nPV
e
^OyOy[]V¨^Uﬂl]`^VOGo]^so]V
e
oma
e
nPa
e
Vab\_nwnPVO^`Z\wXYZUﬂl]`V©P^QRMZ>hjŁLPª XWab\w\]YbQ!V%©Nl_Ys^Q$Qyo_VﬂX%YZUﬂl]`VQTVﬂn]Mc\mabUﬂ^`XﬂOyo_a
e
^`\]8YZ
e
VWOyYZ[
e
X%VIV%\mabz]`VWnYZ\wL] 6¡
¬
l_a
e
Qy^X[]a
e
`MY
e
O^`\]sVl
e
YNX%VWOTO
»
z][PQ
e
VQgab^`\_OÂl_a
e
QÂYZ QTo]V
e
VOYs[
e
X%V
Oyo_a
e
^`\]asnP¤ab\cQTaZZV>Ys\XYs\_X[
eye
V%\cQIY
eTÆ
YcaZn]OaZ\_n¦l_a
e
aZ`V%Y
eTÆ
`Ysasn]OWÀQﬂ^`Oabz]`V8QyY[mOV8Qyo]V
o_YZ`VXWabl_asX^QRM¦YbÂ^\_OQ
e
[_XQy^`YZ\ab\_n¿n]aQga¥X%aZXgo_VWOﬂab\_nz
e
ab\_Xgo¿l
e
VWnP^X*QTY
e
O^QTo¿Oy^\_Z`V-l
e
YPXVOyO
Y
eTÆ
YcaZn]OWjFl
e
YPXVOyOﬂUﬂ^`
e
aQT^Ys\
e
YZU:l
e
YPXVOyOyY
e).0/
QyY¥l
e
YPXVWOTOyY
e .21
YZ[]n\_YbQa43ÐVWXQQyo]V
lAV
e
Y
e
Uab\_X%VYbJQyo_V>À½ÀXWaZXgo]V>aZ\_n¥z
e
ab\_Xgo¥l
e
VWn]^`XQy^`YZ\¦ORQ
e
[mX*Qy[
e
VO%
(
^QToa§l_a
e
aZ`V%¨abl]l]`^X%aQT^Ys\
aQTo
e
VWaZn-l
e
VV%QTXgo]VOQTo]V^`\_ORQ
e
[mX*Qy^`YZ\mO<ab\_nJa
e
U½Ë[_lQTo]VIl
e
VWn]^`XQyY
e
OQ
e
[_XQy[
e
VWOJY
e
Ys\]Vab\]YZQyo]V
e

LPo_a
e
^\_ŁQTo]VŁn_aQTa!XWaZXgo]VJ`VWasn]OÄQTYO^`Uﬂ^a
e
l
e
V%VQTXgo_^\]aZ\_nabOyY$aÇ¤sYZ^n]OÄXYso]V
e
V%\mXM!Q
e
a5X<^\_n][_XVn
zNMQTo]VnP^ORQ
e
^`z][PQTVWn768%!XWaZXgo]VO¨^`\§a>h 
d

*%+Äo_asOi^``[_OQ
e
aQTVWn§QTo]VV©P^`OQyVW\_XVﬂab\mn6¤N^`aZz]^`^QRMYbJhjÂLPª¢a
e
Xgo]^QTVWXQy[
e
V!Qyo
e
Ys[]ZowO^`UI[]aQT^Ys\
V%©PlmV
e
^`UﬂV%\cQTO

z][PQV%©Nl_Y
e
^`\]6QTo]Vo]YZ`VnPVWOy^s\¿Oyl_asXVYZ!hjÂLPª«asOI\]YZQ>nPYZ\]VaQﬂQTo_aQQy^`UﬂVZ
¡Jo_^`Ol_aZlmV
e
^O¨Qyo]VŁYZ``YJ½Ë[]l¨Y
eyÆ
Yb$*9%:+×aZ\_n>V%©Pl]Y
e
VO3QTo]V$nPVWOy^s\8Oyl_aZX%ViYZ"hjŁLPª^`\-n]VQTaZ^OWGÀQ
X%YZUﬂl_a
e
VO<QTo]V{lAV
e
Y
e
Uab\_X%V{YZ¨Oy^\]sV{Qyo
e
VaZn
e
[]\]\_^\]-YZ\¦hjŁLPª

LP 6¡Èab\_n¥h 
d
l
e
YPXVOyOyY
e
OW
ji\_n8Qyo]VW\Qyo]VIlmV
e
Y
e
Uab\mXVWOYZ"U{[]Qy^½Ël
e
YZ
e
aZU ¨Y
eyÆ
`Ysasn]O¨aZ\_n-l_a
e
ab``V%×Y
eTÆ
`Ysasn]OJa
e
V$^\N¤ZVORQT^½
caQTVWn-^\QTo]VWOyV!l
e
YPXVWOTOyY
e
O% jQŁ`asORQ

^QiV©Pl]`Y
e
VWOQTo]VlAV
e
Y
e
UﬂaZ\_XV$¤a
e
^ab\_X%V!YZ\hjŁLPªp^QTo§Qyo]V
Xgomab\]s^\]§YZiX%asXgo]VOy^ÉWV

\N[]UIzAV
e
YbiaZOTOyYNX%^`abQy^`¤N^QRM¼YbiX%asXgo]V

ab\mn¦\N[]UIzAV
e
YbiX%asXgo]V>z_aZ\
Æ
O%\
VW¤ZV
e
MﬂV©PlAV
e
^UﬂVW\sQ

¨V$XYsUlma
e
V<Qyo_VŁlAV
e
Y
e
Uab\_X%ViYb Qyo]VÂQyo
e
VWVÂa
e
Xgo]^QyVX*QT[
e
VO3^Qyoa{OTabUﬂViQyYbQgab
^OTO[]V$^nNQyo 
¡Jo]V!V%©PlmV
e
^`UﬂV%\cQ
e
VO[]QTOOyo]YCQyo_abQ<;
%Z
#
Y
e
Oy^`\]Z`ViQTo
e
VWaZn¨Y
eyÆ
`Ysasn

hjÂLPªYZ[PQTlmV
e
Y
e
UO<h 
d
nP[]VŁQyY{Qyo]V$a
e
ZV
e
Oyo_a
e
VWnz
e
aZ\_Xgo
l
e
VWnP^X*QTY
e
aZ\_n768%!X%asXgo]V!^\^Q

z][PQŁOy[=3ÐV
e
O<aﬂY7lmV
e
Y
e
UaZ\_XV$QTo_ab\6LP 6¡zAVWXWab[_OyV$Yb"Qyo]V
[]`Mc½Oo_a
e
Vnoma
e
nPa
e
V
e
VOYs[
e
XVWO^`\-Qyo]V!aQyQyV
e?>
|
J\>UﬂYsOQXWaZOyVWO

LP 6¡CX%ab\zAV%\_V£]Q
e
YsUQTo]V<[_`Mc½ÀOyo_a
e
VWnﬂlAYZ`^XMaQV<@c[_ab_QyYZQTabA^OyOy[]V<^nNQyo
YZ\§U{[]QT^½Àl
e
YZ
e
aZU ab\_nlma
e
ab`VW×¨Y
eyÆ
`YsaZnQyomab\¼hjŁL]ªab\mn§h 
dA>
z_[PQi^Qyo6^OyOy[]V!^nNQyo
BCBEDF<GHHJI
uµ 

 4`·J


³2%±J
#
^s[
e
V)%;Ł^ab
e
abU YZQTo]VOyo_a
e
^\_{^`\§aﬂL] 6¡Cl
e
YPXVOyOyY
e$¬
a
»
ab\_n-ah 
d
l
e
YPXVWOTOyY
e$¬
z
»

^\mX
e
VWaZOy^`\]

hjŁLPªab\_nwh 
d
^`Ul
e
Y¤sV!Qyo]V{lmV
e
Y
e
UaZ\_XVYZ3l
e
YZ
e
abUOUﬂY
e
Vo_^so]V
e
Qyo_aZ\
LP 6¡

aZ\_n-hjÂLPªZVQgO¨Qyo]V$zAVWOQaÇ¤sV
e
absVlmV
e
Y
e
Uab\mXV

QTo]V%\§h 
d"
ab\_nLP 6¡ﬁ^O¨Qyo]V$aZOQ
>
ﬁ

#
Y
e
UI[]Qy^½Àl
e
Ys
e
abUÊY
eTÆ
YcaZn]O

hjŁLPªo_asO"YZ[
e
lmYcOyOy^z_V<XWaZOyVWOWC6Ã^QQTVŁXYZUﬂlAVQT^QT^Ys\{QTY$Qyo]V
Ooma
e
VWn6[_\]^Q`VWasn]OŁQyY§a-lmV
e
Y
e
UaZ\_XV^\mX
e
VWaZOyVﬂnP[]VQyY§Oyo_a
e
^\_8z
e
ab\mXgol
e
VWnP^X*QTY
e
ab\mn 68%
X%asXgo]VZ"ª<YV%¤sV
e
ab\>aZl]l]`^`XWaQy^`YZ\OyV%\_Oy^Qy^`¤ZVJQyY 68%<aQTV%\_X%MIUaÇMa3AVX*Q¨a!OyUab`_lAV
e
Y
e
Uab\_X%V
YcO^`\]§XYsUﬂl_a
e
VWn^QToh 
d
GLNYZUﬂVﬂ¨Y
eyÆ
`Ysasn]OŁaZQTo]YZ[_Zo¼VWaQT[
e
^\]§a-a
e
ZVﬂXYZUﬂlAVQT^QT^Ys\
Y
e
Qyo]VÂOoma
e
VWnYs\]aQTV%\_X%M[_\]^QY
e	
YsabQ lmYs^\cQ[]\]^QOQy^`Ao_aÇ¤ZViZYNYPnﬂlmV
e
Y
e
Uab\mXVZ
(
o]V%\
Qyo]V8Oo_a
e
VnwYs\]§`abQyVW\_XMw[]\]^QIY
e

YsabQlmYs^\cQI[]\_^QI^O¤sV
e
Mo]VaÇ¤N^`M6[_OyVWn

alAV
e
Y
e
Uab\_X%V
YcO^`\]XYsUﬂl_a
e
VWn^QTo6h 
d
^`OJVW\_XYs[]\cQyV
e
VWn
>
u_
(
o]V%\ﬂXYsUﬂl_a
e
^\_<Qyo_VlAV
e
Y
e
Uab\_X%V¨^QyoﬂXYs\cQyV©NQÄO^QTXgo_^\]

hjŁLPª¿lAV
e
Y
e
UOzAVQyQyV
e
Qyo_aZ\
h 
d
asO<Ys\]V{XWab\6V%©NlAVWXQŁzAVWXWab[_OyVQTo]V{Oyo_a
e
VWn 6'%IX%asXgo]V{OQ
e
[_XQy[
e
VIab\mn§z
e
ab\_Xgo§l
e
VWn]^`XQyY
e
nPYw\]YbQﬂYcOV8^\]Y
e
UﬂabQy^`YZ\¦Y
e
QTo]V-Qyo
e
VWasn]O{o]V%\Qyo]VWM¦UY¤sV
e
YZU YZ\_V8XY
e
VQyY¥ab\]YZQyo]V
eW
o]V
e
VWasOﬂh 
d
Oy[=3AV
e
OawXYZnOQTa
e
QV3ÐVWX*Q^QyoQyo]VXYs\sQTV©NQOy^QTXgo]^`\]_¦¡Jo]^OﬂXYs[]`nzmV
VW¤ZV
e
aZZVWn>QyYﬂUab\_aZZVÂQyVWUﬂlmV
e
abQy[
e
V$o]YbQy½ÀOylmYZQTO*
|
+À
rP
#
Y
e
l_a
e
aZ`V%cY
eTÆ
`Ysasn]O

\]Y
e
Uab``MiQTo]V¨zAV%omaÇ¤c^`Y
e
OÃYZ]Qyo_V¨l_a
e
aZ`V%ZQyo
e
VWasn]OGa
e
V O^`Uﬂ^a
e
¡Jo_V%M
XYsUlAVQTVJQyY![_OyVQyo]V<Oyo_a
e
VnI[]\_^Q abQGQTo]V<OTabUﬂVJQy^`UﬂV<ab\_nO[3AV
e

e
YsUÊQyo_VYs\]ZV
e
asX%X%VWOTO QT^UﬂV
Yb 68%XWaZXgo]V

z][PQ3zAV%\_V£]Q3
e
YZUQyo]VŁOo_a
e
VnIz
e
aZ\_Xgo{l
e
VnP^`XQyY
e
ab\_n)6'%JXWaZXgo]VsÀÐQTo]V\N[]UIzAV
e
YbÄ`YZ\]aQTV%\_X%M^`\_ORQ
e
[mX*Qy^`YZ\mOzmVWYs\]Z^`\]ﬂQTY>aﬂ¨Y
eyÆ
`YsaZn^`OŁOUaZ

^QiZV%QTO<aﬂo]^`Zo_V
e<e
V%aQT^¤sV
^Uﬂl
e
Y¤ZVWUﬂV%\cQGYs\hjÂLPª¿Qyomab\ﬂYZ\>h 
dA>
,iQTo]V
e
^OV

o]V%\Qyo_VJOyo_a
e
VnI[]\_^QÄ^OÄo]VWaÇ¤N^`M![mOVn
a!`Y¨V
e
^Uﬂl
e
Y¤ZVWUﬂV%\cQÄ^`O YZzPQgab^`\]VWnOy^\mXV<VaZXgoﬂl
e
YNX%VWOTOY
e
^\>Qyo]VÂh 
d
o_aZO¨a$[]\_Oyo_a
e
VWnﬂ`YZ\_
`abQyVW\_XM8[]\]^Q
>
~

(
o]V%\8^\N¤sVWOQy^`saQT^\_!Qyo]VŁlmV
e
Y
e
UaZ\_XV<¤a
e
MN^`\]InP[]VŁQyYIQyo]VÂÀ½haZXgo]ViOy^`É%VŁXgomab\]s^\]

%
|
À½RhasXgo]Vw^`OOyo]Y\QTY¿zAV¦O[5X%^VW\cQ-Y
e
UYcORQ§YZQR¨YZ½ QTo
e
VWaZn_O8aZ\_nYs[
e
½ QTo
e
VaZn]O8UI[_QT^½
l
e
YZ
e
abU Y
eTÆ
YcaZn]O
>


(
^QTo¥Qyo]V^\_X
e
VaZOy^\_8YZi½RhasXgo]VO^`É%V

QTo]V>lAV
e
Y
e
UﬂaZ\_XVOÂYbJ¨Y
eyÆ
`YsaZn_OÂX%YZ\cQy^`\N[_ab``M6^U½
l
e
Y¤ZVÂYZ\6hjŁLPª

z][PQQTo]VOQyV%lYZ^`Ul
e
Y¤sV%UﬂV%\cQJzmVXYZUﬂVOUﬂY
e
VÂaZ\_n-UY
e
V$OyUﬂaZ`V
e?>
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
r

¡Jo]VinP^93ÐV
e
V%\_X%V<Yb×lAV
e
Y
e
UﬂaZ\_XVJzAVQRV%VW\ﬂQR¨YnP^93ÐV
e
V%\cQ¨aZOTOyYNX%^`abQy^`¤N^QT^VO"^\À½haZXgo]V^O3OyUab`

OYaﬂOy^Uﬂl]`V$QR¨YﬂJaÇM>OV%QTOasOyOyYPX^aQyVnUaZl]l]^`\]ﬂ^`OJsV%\]V
e
aZ`M>O[_^Qgabz]`V$Y
e
hjÂLPª
>
t]¡Jo]V$nP^3ÐV
e
V%\mXVÂYb lAV
e
Y
e
Uab\_X%VizAVQRV%V%\QR¨YnP^93AV
e
VW\sQaZOTOyYNX%^`abQy^`¤N^QT^VO ^`\ i½RhasXgo]Vi^O¤ZV
e
M
OUaZË
 
ﬃ%$#   
d e
^`Y
e
¨Y
eyÆ
o_aZOIV%¤ab`[_abQyVWnnPVWOy^s\Oyl_aZX%V>^`OTOy[]VWOIY
e
ab`YPXWaQy^`\]
e
VWOyYZ[
e
X%VWO$QTY6Qyo
e
VaZn¥V©PVX[PQT^Ys\
VW\]Z^`\]VÄYs\{h 
d"
LP ¡waZ\_nIh 
d
OXYsUlAYsOyVWnÂYZ]L] 6¡¥XY
e
VWOW ji\_n!OYsUﬂVÄYbQyo_V
e
OÃo_aÇ¤sVG^`\N¤ZVORQT^caQyVn
zAYbQTo>UI[_QT^QTo
e
VaZnPVnaZ\_n>Oy^\]sV%½ QTo
e
VWaZn]VWnﬂX`[_OQyV
e
VWna
e
Xgo]^QTVWXQy[
e
VWO3Qyo_abQ¨z
e
VWa
Æ
Ys[PQlAY
e
Qy^`YZ\mO3Yb a
Oy^`\]Z`VXY
e
V!ab\mnUﬂa
Æ
VÂQyo_V%U«UY
e
V!Y
e
`VWOTO<aZXWXVWOTOy^z]`VÂQyYX%V
e
QTaZ^\^`\_ORQ
e
[mX*Qy^`YZ\mOY
e
QTo
e
VaZn]O<^QTo]^\
QTo]VXY
e
Vs
*
ﬁ]
u+OQy[_nPMQTo]V¼Q
e
aZnPVWY3×O8YZIz][]^`nP^\_U{[]QT^QTo
e
VWaZn]VWnl
e
YPXVOyOyY
e
OasOa
e
Ys[]lYbO^`\]Z`V½
QTo
e
VWaZn]VWnh 
d
XY
e
VWO

aIUﬂYZ\]Ys^Qyo]^XiLP ¡XY
e
V

Y
e
aoNMNz
e
^`nnPVO^`Z\YbÃUI[_QT^l]`VÂL] 6¡XY
e
VO3ab\mn
X%YZ\_X%[mnPV-Qyo_abQQyo]V§oNMNz
e
^`n¿nPVWOy^`Z\
e
VWl
e
VOVW\cQTOﬂawZYNYPnlAV
e
Y
e
UﬂaZ\_XV%½ÀX%YZUﬂl]`V©P^QRMnPVWOy^s\lAYZ^`\cQW
ªiY¨VW¤ZV
eW
Qyo_V%MnPYﬂ\]YbQŁOyo_a
e
V
e
VWOyYZ[
e
XVO¨zAVQRV%VW\§XY
e
VWOW$,iQyo_V
e
O * r4+abOyYV%©Pl]Y
e
V!X%[_OQyV
e
^`\]ab\mn
oma
e
nPa
e
VŁl_a
e
Qy^Qy^`YZ\_^\]Y
e
UI[]Qy^Qyo
e
VWasnPVWn8l
e
YPXVWOTOyY
e
O¨aZ\_n8Oyo]YCQyo_abQQTo]VOyMc\_V
e
Z^ORQT^`XÂXYsUIz]^`\_a½
QT^Ys\>YbÃX%[_OQyV
e
^`\]IaZ\_nLP ¡U^`\]^`Uﬂ^ÉWVWO Qyo]VŁlmV
e
Y
e
Uab\mXV^`UlmaZX*QYb×QTo]VŁX%[_OQyV
e
Vna
e
Xgo]^QyVWXQy[
e
VZ
*
~
+G^`Oil
e
Ysz_abz_MQyo]VIX%YcOV%Q<l
e
^Y
e
¨Y
eyÆ
QyY>Ys[
e
O%i^93ÐV
e
V%\cQi^QyowhjÂLPª

^Q$XYZ\mO^nPV
e
OOyo_a
e
^\_
VW\cQy^
e
V
#Gd
OaZ\_nwX
e
YsOTOz_a
e
lAY
e
QTO!asOŁV%`3aZO$XWaZXgo]VO

aZ\_nlmaÇMNOÂUﬂY
e
VﬂaQQTV%\cQy^`YZ\¼QyY-QTo]Vﬂ`abQyV%\mXM
aZ\_n-a
e
VWa{Yb"^
e
^\_
e
V<@c[]^
e
VWn>zNMOyo_a
e
^`\]_
	
 
/ﬃﬀ>g# 7 ﬂ
jŁOV©Pl]ab^`\]Vn^`\&*9%:+

QTo]V!o_a
e
nPJa
e
V$XYZUﬂl]`V©P^QRM>YbÄOyYZUﬂV!Yb[]\_X*QT^Ys\_abORQgabZVO
¬e
V%s^`OQyV
ee
VW\_abUﬂV

Ja
Æ
V½À[]l

^OyOy[]V`YZs^`X

ab\_nYslmV
e
aZ\_nV%QTXgo
»
^`\_X
e
VaZOyVWOÄOy[]lmV
e
^`\]Va
e
MIaZ\_nV%¤sV%\ﬂ\]VWa
e
@c[_aZn
e
aQT^`XWab`M
^Qyo-QTo]V^OyOy[]V$^`nPQyo§^`\aﬂ^nPV%½Ë^OyOy[]V!Oy[]lmV
e
OTX%aZ`a
e
l
e
YPX%VWOTOY
e
Ä¡Jo]^O^OnP[]V!QTY{QTo]VInPVWlmVW\_nPVW\_X^`VWO
QTo_aQUaÇMV©P^ORQabUﬂYs\]{
e
Ys[]lYZ ^`\_ORQ
e
[mX*Qy^`YZ\mOQyo_abQa
e
ViQ
e
VWabQyVWn8^`\8l_a
e
aZ`V%Ë"j<`ÐQyo]V$l_abQyo_OJU{[_ORQ
zAVﬂnP^UﬂVW\_O^`YZ\_VWnQTYzAVaZz]VIQyYQ
e
VWaQ$ab`GQyo]V{^\P½

^`ZocQŁ^`\_OQ
e
[_X*QT^Ys\_OÂaZOŁ^3QTo]V%M§V
e
VIaZGlmYcOyOy^`z]V
n]V%lAV%\_nPVW\cQW ,Ł\hjŁL]ª

awOo_a
e
Vn¦^`\_ORQ
e
[mX*Qy^`YZ\X%asXgo]Voma
e
nPa
e
V-XYsUl_V%©N^QRM¦YZ[]nzAV^\Qyo]V
OTabUﬂV
e
ab\_ZV<aZO Qyo_VŁXYsUﬂl]V%©P^QRMYb×QTo]VŁOyV%¤sV
e
ab_nP^OQ
e
^z][]QyVWn>^\_OQ
e
[_XQy^`YZ\>X%asXgo]VWO YZ\-h 
d
Nj<\mnﬂY
e
z
e
aZ\_Xgo!l
e
VWnP^X*QTY
e
aiOo_a
e
Vn!ORQ
e
[mX*Qy[
e
V¨YZ\hjÂLPªomaZO×QTo]VJOyaZUV
e
aZ\]ZV3YZ_XYsUl_V%©N^QRM$YZ\h 
d
z][PQ
XWab\YszPQTaZ^\aIzmVW\]V£_QYs\>z
e
ab\_Xgol
e
VWn]^`XQy^`YZ\asX%X[
e
asXM
e
YZUQTo]VŁOyo_a
e
^`\]!QTaZz]`VWOW
#
Y
e
n]aQgaIX%asXgo]V

a8z_aZ\
Æ
½Ë^`\cQyV
e
`VWaÇ¤ZVn§ORQ
e
[mX*Qy[
e
V^QTowOy^`\]Z`V½ÀlmY
e
QgOizmab\
Æ
O$nPVWX
e
VaZOyV{n
e
abUabQy^X%ab``MQyo]VXYsUﬂl]V%©P^QRM
YZ3a>UI[_QT^lAY
e
QyVn§ORQ
e
[_XQy[
e
V^`Uﬂl]VWUﬂV%\cQTabQy^`YZ\ÃijiQTo]YZ[_Zo6^QŁ`V%\]ZQyo_O<Qyo]VaZXWXVWOTOQT^UﬂV{zcMa>X%MNX%V
Y
e
UﬂY
e
V

QTo]V$O^`\]Z`V$Oo_a
e
Vn 68%$n]abQTaX%aZXgo_Vi^O¨UﬂY
e
VÂ`a
e
sV
e
Qyo_aZ\>QyomaQ^\-aﬂh 
d
[_Oy^`\]IQTo]V!OyaZUﬂV
Oy^`^XYs\z][_n]ZVQÄ\-asn]nP^Qy^`YZ\

QTo]V!Ooma
e
^\])68%$n]abQTaﬂX%asXgo]VÂaZ`OyYﬂO^`Uﬂl]^£_VOQyo]V$^`Ul_VWUVW\cQTaQT^Ys\8YZ
6
|
X%asXgo]V<aZXWXVOyO YZ\8hjŁL]ªo]^`VŁYZ\8h 
d
Qyo]VÂXYZo_V
e
V%\_X%MIzAVQRV%V%\ﬂQTo]VŁn]^`OQ
e
^z_[PQyVn>n]aQgaX%asXgo]VWO
U{[_OQJzAV!Uab^`\cQTab^`\]Vn×
BCBEDF<GHHJI
~ µ 

 4`·J


³2%±J
#
^s[
e
V
|
;3j
e
Xgo]^QyVWXQy[
e
V$Yb"O^`UI[]aQTVWn6hjŁL]ªÁl
e
YPX%VWOTOY
e
^Qyo-QRYﬂX%Y
e
VWO
¬
a
»
ab\_nYZ[
e
XY
e
VWO
¬
z
»

 
ﬀ¼J " 
 {#ﬃ #8 -ﬃ
	 
	ﬁﬀﬂﬃ !"#"$ﬃ%ﬂ&' !ﬃ)(+*,)ﬂ	ﬃ)("
¡Jo_VÂOy^U{[]aQyVn-hjÂLPªl
e
YPX%VWOTOY
e
o_asO3QRYY
e
YZ[
e
XY
e
VO
¬ #
^s[
e
V
|Z»
3j<`ÐQyo]V$XY
e
VO¨Oyo_a
e
VŁQyo]V68%
XWaZXgo]V

6
|
X%asXgo]V

z
e
ab\_Xgo§l
e
VnP^`XQyY
e
ab\mn6aOy^\_Z`VYs\]aQTV%\_X%M8[_\]^Q- ¤ZV
e
M§O^`\]sVIX%Y
e
Vo_asOi^QTO
Y\8[]\_XQy^`YZ\_aZ×[]\]^QTOW ¡Jo]V!nPV%QTab^``VWn-l_a
e
abUﬂV%QyV
e
OYb"XYZ\]£_Z[
e
aQT^Ys\8a
e
V$Oo_Y\8^`\§¡aZz]V)%s
\!Y
e
nPV
e
QyY<X%YZUﬂl_a
e
V"Qyo_VÄlmV
e
Y
e
Uab\mXVWOÃYb_hjŁLPªaZ\_n$O^`Uﬂ^a
e
a
e
Xgo]^QTVWXQy[
e
VWO

V3abOYOy^U{[]aQyV
L] 6¡7aZ\_n§h 
d
^\YZ[
e
V©PlmV
e
^`UﬂV%\cQTOW
hjÂLPªpab\mnh 
d
nP^93ÐV
e
zNM ;
%Z¡Jo]V$£
e
ORQy½Ë`V%¤sV%Ð^`\_ORQ
e
[mX*Qy^`YZ\§aZ\_n8n_aQTaﬂXWaZXgo]VOaZ\_n8Qyo]V!z_[_OVOQyYﬂQTo]V!OVXYZ\mnN½Ë`V%¤sV%×X%asXgo]V
>
|
¡Jo]Vﬂ\]YZ\]½Ël]^`lAV%`^\]Vn`YZ\_aQyVW\_XM[]\]^Q
¬
[_OyVWnY
e
XYsUl_V%©6^\cQyVWZV
e
aZ\_n

YsaQT^\_b½ÀlmYs^\cQŁ^`\P½
ORQ
e
[mX*Qy^`YZ\mO
»>
ﬁ
¡Jo]V!z
e
ab\_Xgo-l
e
VWnP^X*QTY
e
ji\_nIhjŁLPªnP^3ÐV
e
OÃ^QyoIL] 6¡zNMiQyo]V3\_YZ\P½Ooma
e
VWni[]\_X*QT^Ys\_abs[]\]^QTO
¬
V©]XVWlPQÃQTo]V'6ÃYs\]A6 abQyVW\_XM

\]^Q
»*
^`\_OQ
e
[_X*QT^Ys\ @c[]V%[]VO
ce
V%Z^OQyV
e
O3aZ\_n
k
,

O ^\V%¤ZV
e
MXY
e
VsG¡Gabz]`V %ÂabOY!`^`OQTO Qyo_VŁOy^U{[]`abQyVn
L] 6¡7aZ\_n§h 
d
XYZ\]£_Z[
e
aQT^Ys\_OW
\wV%¤sV
e
MX%YZ\P£mZ[
e
aQT^Ys\

Qyo]V[]\_XQy^`YZ\_aZ"[]\]^QTO

^\mORQ
e
[_XQy^`YZ\ @s[_V%[]VO
×e
V%s^`OQyV
e
OÂab\_n
k
,

a
e
V
Oyo_a
e
Vn>zNMab`ÐQyo_VŁQTo
e
VWaZn_O
e
[]\_\]^\_ﬂOy^`UI[]QTaZ\]V%Ys[_O`M^`\-aLP 6¡7l
e
YPXVWOTOyY
e
-,Ł\6h 
d"
V©]XVWlPQJY
e
QTo]V 6
|
XWaZXgo]V

aZÃQyo]V!YZQyo]V
e
XYZUﬂlAYZ\]VW\cQTOa
e
V$nP[]l]`^`XWaQTVWn-^\VW¤ZV
e
M>Oy^\]sV!X%Y
e
VZ
,Ł\wh 
dG
VW¤ZV
e
MXY
e
VomaZOÂa>`YZ\]>aQTV%\_X%M[]\]^QÂo]^Xgo¼n]VWabO<^QyoQyo]VﬂXYsUﬂl]V%©§^\cQyVWZV
e
ab\mn

YsaQT^\_b½ÀlmYs^\cQ!^\mORQ
e
[_XQy^`YZ\_OW ,Ł\LP 6¡

Ys\]VY
e
QR¨Y§`YZ\]§aQTV%\_X%M¼[_\]^QgOIa
e
V>Oyo_a
e
VWnwzNM¼aZ Qyo]V
QTo
e
VWaZn_O% ,Ł\hjŁLPª

ab`JQyo]V6X%Y
e
VWOﬂOyo_a
e
V-a¥Oy^\_Z`V-`YZ\_waQTV%\_X%M[]\]^Qab\mnX%YZUﬂlmV%QyVQTYw^OTO[]V
Ys\]Vﬂ^\mORQ
e
[_XQy^`YZ\¼QyY-Qyo_V)@c[]VW[]VaQ!V%¤sV
e
M6XMPX`VZ¡Jo]VﬂYZQyo]V
e
l_a
e
abUﬂVQTV
e
OiYZ []\mX*Qy^`YZ\mabÄ[]\]^QTOIa
e
V
X%YZUﬂUﬂYZ\8QyYhjŁL]ªÊab\_n6h 
d

¡Jo]Vz
e
ab\_Xgo§l
e
VnP^`XQyY
e
[_OyVWn6^\Qyo
e
V%V{l
e
YPX%VWOTOY
e
O^O ,i½/.0-¨ª 6 *

+À$ÀQŁVaQT[
e
VO<VW^sosQ$l
e
VWnP^X*½
QTY
e
QTaZz]VOÂ^\_n]V©PVWn6Qyo
e
YZ[]so6^`\_nPV%lAV%\mnPV%\cQÂ[]\_X*QT^Ys\_OÂYb3QTo]VﬂZ`YZz_aZ z
e
ab\mXgo6o]^ORQTY
e
MaZ\_n6z
e
aZ\_Xgo
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±

#
^`Z[
e
V
ﬁ
;Ä¡Jo]VOQTaZZVO¨YZ"Oy^`UI[]aQTVWn§hjŁLPªÁl]^`lAV%`^\]Vs
asn]n
e
VWOTO

aZ\_n8XWab\-V©Pl]`YZ^Q¤ZV
e
M`YZ\]o]^ORQTY
e
^VO QTo
e
YZ[]soQTo]V!aZn]nP^Qy^`YZ\-Yb"nPMN\_abUﬂ^XÂo]^`OQyY
e
M>£]QQT^\]
aZ\_n¥nPMN\_abUﬂ^XQyo
e
VWOyo]Ys`n¼£]QyQy^`\]_ ,Ł\hjŁLPª ab\_n¦LP 6¡

Qyo]Vl
e
VnP^X*QyY
e
O!a
e
V>Oyo_a
e
VnzNM¼aZ Qyo]V
X%Y
e
VWO

o]V
e
VaZO YZ\h 
d
^QnP[]l_^X%abQyVWO^`\>V%¤sV
e
MXY
e
VZ
(
o]V%Qyo]V
e
Oyo_a
e
VWn>Y
e
\_YbQOo_a
e
Vn

QTo]VŁQyYbQgab
oma
e
nPa
e
Vz_[_nPZV%QTO{Yb<z
e
ab\mXgo¦l
e
VnP^X*QyY
e
^`\QTo
e
VWV8a
e
Xgo]^QyVX*QT[
e
VOIa
e
VOTabUﬂVaZ\_na
e
V
~
u

O^`É%V
^Qyoz_asOV!X%YZ\P£_s[
e
aQy^`YZ\mO%
,Ł\hjŁLPª aZ\_n¥LP 6¡

Qyo_VﬂasX%X%VWOTOŁaQTV%\_X%M6YbJn]aQgaX%aZXgo_VaZ\_n 6
|
XWaZXgo]Vﬂa
e
VﬂnP^3ÐV
e
V%\cQ$
e
YZU
QTo_aQJYZ\h 
d
]jiOV©Pl]ab^`\]VWn^\ *9%:+

nP[_ViQTYIUab^`\cQTab^`\]^`\]ﬂXYZo_V
e
V%\_X%M{zAVQRV%VW\>Qyo_V 6'%Ân]abQTa{X%aZXgo_V
^`\nP^93AV
e
VW\sQ X%Y
e
VWO

Qyo]VJQTYbQgab_asX%XVOyOQT^UﬂV^OÄYs\]ZV
e
YZ\h 
d
Qyo]VW\ﬂYZ\hjŁLPªﬁaZ\_nLP 6¡$Z¡Jo_VJn_aQTa
XWaZXgo]VO[_OyVWn-YZ\¼hjÂLPªaZ\_n§LP 6¡Êa
e
V$z_aZ\
Æ
½Ë^`\cQyV
e
`VWaÇ¤ZVn8OQ
e
[_XQy[
e
Vab\_n§a
e
V!^`Uﬂl]`V%UﬂV%\cQyVn[_Oy^\]
Oy^`\]Z`V½ÀlmY
e
QTVWn-z_aZ\
Æ
O%Jj
e
z]^Q
e
aQy^`YZ\^O<lAV
e
Y
e
UﬂVWn-YZ\QTo]VIaZXWXVOyOJQTYﬂQyo]V{z_ab\
Æ
Oiab\_n`V%\]ZQyo]VW\Qyo]V
asX%X%VWOTO QT^UﬂV!zNM>Ys\]VXMPX`V$o]V%\§X%YZUﬂl_a
e
^`\]{^Qyo-QTo_aQYZ\h 
d

¡Y§XYZUﬂl_a
e
VIQyo]VﬂlAV
e
Y
e
Uab\_X%VI aZ^
e
M

¨VﬂaZOTOy[]UﬂVIQTo]VQyo
e
V%Va
e
Xgo]^QyVX*Qy[
e
VOio_aÇ¤sV{OTabUﬂV{QyYbQgab
^OTO[]V^`nNQToÃ
(
V`^`OQQyo_V8XY
eye
VWOylAYZ\_nwXYs\P£_Z[
e
abQy^`YZ\_O$QTY6zAVXYsUlma
e
VWnw^\¡aZz]V
|

#
Y
e|
½ÀaÇM

uZ½ËJaÇM8aZ\_n

½ÀJaÇM-LP 6¡

Qyo_VIl
e
YPXVWOTOyY
e
V%QTXgo]VO

nPVWX%YPnPVWO
me
V%\mabUﬂVWOŁab\_n6X%YZUﬂUﬂ^QgO
|]
u

Y
e 
^`\P½
OQ
e
[_XQy^`YZ\_O<abQiV%¤sV
e
M8X%MNX%VY
e
QTo]V
e
[]\]\_^\]ﬂQTo
e
VWaZn_O%
#
Y
eŁ|
½ QTo
e
VaZn-Y
eTÆ
`Ysasn]O

hjŁLPªpVQTXgo_VWO
|
^`\_OQ
e
[_X*QT^Ys\_OY
e
Ys\]`M>YZ\]VÂQTo
e
VaZn8aQ<V%¤sV
e
M>XMPX`V$^\§a
e
YZ[]\_nP½
e
YZz]^`\ asOo]^`YZ\aQ % ½ËJaÇMXYs\P£_Z[
e
ab½
QT^Ys\_O

ab\_nu^`\_OQ
e
[_X*QT^Ys\_O<abQ
|
½ÀaÇM>X%YZ\P£_s[
e
aQy^`YZ\

ab\_n

^`\_OQ
e
[_X*QT^Ys\_O<aQ<uZ½ËJaÇMX%YZ\P£_s[
e
aQy^`YZ\ 
#
Y
e
ub½ËQyo
e
VWasn¨Y
eyÆ
`Ysasn]O

hjŁLPªVQgXgo]VWOŁu-^\_OQ
e
[_XQy^`YZ\_OiY
e
YZ\]`MYZ\]VIQyo
e
VWasn6aQÂV%¤sV
e
MX%MPX`VI^`\
a
e
YZ[]\mnN½
e
YZz_^\ aZOyo]^Ys\¿abQ %½ÀaÇM¦XYs\P£_s[
e
abQy^`YZ\

ab\_n

^\mORQ
e
[_XQy^`YZ\_OabQ
|
½ÀaÇMX%YZ\P£_s[
e
aQy^`YZ\ 
h 
d
VQgXgo]VWOÂYs\]V

QRYY
e
Ys[
e
^\_OQ
e
[_XQy^`YZ\_OŁY
e
V%¤sV
e
M-Qyo
e
VWasnaQ$V%¤sV
e
M-X%MPX`VabQ% ½ËJaÇM
×|
½ÀaÇM
aZ\_n8ub½ÀaÇM>X%YZ\P£_s[
e
aQy^`YZ\mO%
¡Jo]VJl]^`lAV%`^\]VOQTaZZVWOYb×hjŁLPª¿l
e
YPXVWOTOyY
e
^O"Oo_Y\I^`\
#
^s[
e
V
ﬁ
 ÀQÄ^\mX`[_nPVWO"^`\_OQ
e
[_X*QT^Ys\V%QTXgo

^`\_OQ
e
[_X*QT^Ys\nPVWX%YNn]V
be
V%s^`OQyV
eÄe
VW\_abUﬂ^`\]

^`\_OQ
e
[_X*QT^Ys\nP^`Oyl_abQTXgo

V%©PVWX[]Qy^`YZ\

UVWUﬂY
e
MIaZXWXVWOTO


e
^QyV
zmaZX
ÆÐ
aZ\_n
e
V%Qy^
e
Vs3LNYZUﬂV<YZAQTo]VWOyV<[_\_X*QT^Ys\_abÐORQgabsVWOÄUaÇMﬂOl_aZ\Y¤ZV
e
OVW¤ZV
e
aZPl]^lAV%`^`\]VÂX%MPX`VWOWG¡Jo]V

e
VWM>ORQgabsVWO
¬  : 
aZ\_n
® 	
 ° J»
a
e
V!Oo_a
e
Vn>zNMaZ×QTo]VXY
e
VO^\-Qyo_V!l
e
YPX%VWOTOY
e

 
	ﬃ)( (+ﬂﬃ)( ( 
(
VÂ[_OV$LP 6¡<LNR  *

+ÐasO3QTo]VizmaZOyVŁOy^U{[]`abQyY
e
GÀQ^OaIXMPX%VÂaZX%X%[
e
aQyViV©PVWX%[PQy^`YZ\-n
e
^`¤ZVW\>O^`UI[_`abQyY
e
QTo_aQ"O^`UI[_`abQyVWOGab\!Ys[PQ½ÀYbº½ÀY
e
nPV
e
LP 6¡¥l
e
YPXVOyOyY
e
LP 6¡<LPR  V©PVWX%[PQyVO [_\]UﬂYNn]^£_Vnab`l]o_aiz]^`\_a
e
^VO%
\¿YZ[
e
Oy^`UI[]aQTY
e
¨V8Q
e
VWabQ{QTo]V§^`\_ORQ
e
[mX*Qy^`YZ\mO{^`\¡aZz]V
ﬁ
aZOﬂ`YZ\]waQyVW\_XM¦^`\_OQ
e
[_X*QT^Ys\_Oﬂ^`\
jil_o_aLPjA¡aZz]V
|
abOyY{`^`OQTOQyo]V!aQTV%\_X%M>YbGQyo]VWU ^`\-Qyo
e
V%V!a
e
Xgo]^QyVX*Qy[
e
VO%
¡YO^`UI[]aQTVÂQyo]V{hjÂLPªÊa
e
Xgo]^QyVWXQy[
e
V

VŁUﬂYPnP^£_VWn§LP ¡<LNR QyYaZXQasOJahjÂLPªÁl
e
YPXVWOTOyY
e

¡Jo_^`OJ^`\_X`[_nPVOJQyo_V$YZ`Y^`\]l
e
YPX%VWOTOVO:;
%Z i[_l]^X%abQyViQyo]ViOyVQ¨YbÐ[]\_XQy^`YZ\>[]\_^QgO
¬
Ł¡
 #Gd"
6 bLP¡
»
Ys\LP 6¡¿^`\sQTYIOyV%¤ZV
e
aZ]OyaZUﬂV<l_a
e
QTO
ab\_n-Ua
Æ
ViQTo]V%U«[_OyVWn8zNMnP^93AV
e
VW\sQiX%Y
e
VWOYZ\6hjŁL]ª
>
BCBEDF<GHHJI
 µ 

 4`·J


³2%±J
¡Gabz_V %;"¡Jo_V!z_aZOyV!XYZ\]£_Z[
e
aQT^Ys\_O¨YbÄO^`UI[]aQTVWn§hjŁLPªÊaZ\_n§LP 6¡

h 
d
l
e
YPXVOyOyY
e
OW
  P  Í  Í  !   Í
LP 6¡ hjŁLPª h 
d
#
[]\_XQy^`YZ\_aZ

\_^Q
|]
%

%

%
¬ |
aÇM
»
%

%

%

%
¬
% JaÇM
»
%

%

%

%
¬
%WaÇM
»
¬
i¡
#GdG
6 bLP¡

u
 |] |]
%
¬
usaÇM
» |P
%

%

%
¬Ë|
JaÇM
» |]
%

%

%
¬ |
aÇM
»
60, .6jÄ¡ - Âh
» _
u

u
 |¬ 
aÇM
»
u
 |P |P
%
¬
uZJaÇM
»
u
 |] |]
%
¬
usaÇM
»
Ł[]V%[]VILP^ÉWV
~
u
 ~
u
 ~
u
¬ |
aÇM
» ﬁc|P ﬁs|] ﬁc| ﬁs|] ﬁc|P ﬁs|
¬

 #


6 bLP¡
»
%
|]
%
|]
%
|>¬
usaÇM
 
aÇM
»
lmV
e
XY
e
V lAV
e
X%Y
e
V
k
V%s^`OQyV
e¬

k
VW
 #_e
VW
»
%
|_
%
|8¬ |
JaÇM
» ~
u
 ~
u{lAV
e
X%Y
e
V
~
u
 ~
ulmV
e
XY
e
V
|
r
~] |
r
~¬
usaÇM
 
JaÇM
»
k
,

%
|-¬ |
aÇM
» ~
uﬂlmV
e
XY
e
V
~
uﬂlAV
e
X%Y
e
V
|
r
~-¬
usaÇM
 
aÇM
»
6ÃYZ\_6aQyVW\_XM

\]^QŁ[]V%[]V uﬂVW\sQ
e
M []\]^Q

^OyOy[]V!^nNQyo %$^`\_OQ 4@c[]VW[]V
¨e
ab\mXgo
d3e
VWn]^`XQyY
e
,i½.0- ª 6
_~
u

%
~ 
bXY
e
V

¡
È¬
LN^`É%V

jiOTOyYNX%^`abQy^`¤N^QRM
» |b}
u
_
u
RX%aZXgo_V
¬
LN^ÉWV

jiOTOYPX%^`abQy^`¤s½
^QRM
 
ab\
ÆÐ
6 ^\]V 6 V%\]ZQyo

6 aQTV%\_X%M
_k
V%l]aZX%V
»
~
u
Â_|P _]~
u

%!X%MNX%V

6
k 
ŁXWaZXgo]V
¬
LP^ÉWV

jiOTOYPX%^`abQy^`¤s½
^QRM
 
ab\
ÆÐ
6 ^\]V 6 V%\]ZQyo

6 aQTV%\_X%M
_k
V%l]aZX%V
»
~
u
Ł]|] ]]~
u
_|
XMPX`VWO

6
k 
%!XMPX`V
6
|
haZXgo_V
¬
LN^`É%V

jiOTOYPX^a½
Qy^`¤c^QRM
 
ab\
ÆÐ
6Ã^`\]V 6 V%\]ZQyo

6 aQTV%\_X%M
_k
V%lÃ
»
r%
|Ł]|] ]]~
u

%rXMPX%VO

6
k 
%

X%MPX`VWO
d
^lAV%`^`\]V 6ÃVW\]bQTo

#
VQgXgo
(
^`nPQyo
=#
V%QTXgo
d
YZ`^XM
|]
uY
e 
^\mORQ	XMPX%V
]k<k¢¬
hjŁL]ª
»>
%
_|
Y
e
uﬂ^\mORQ	XMPX%V
¬
h 
d¨»>
yh ,

i¡$%Z 	
¬
L] 6¡
»
iVXYPnPV 
k
V%\mabUﬂV 
|]
u

Y
e 
^`\_OQ X%MPX`V
¬
hjŁLPª

LP 6¡
»>
h¨YZUﬂUﬂ^Q
(
^nNQyo %
_|
Y
e
uﬂ^`\_ORQ	X%MNX%V
¬
h 
d¨»>
|
JUﬂl]VWUﬂV%\cQIa76ÃYZ\_76aQTV%\_X%M

\]^QIYZ\hjŁL]ª¢o]^`Xgo¥nPVabO$^QTo¥aZ"QTo]VﬂYs\]`abQyVW\_XM6^`\P½
ORQ
e
[mX*Qy^`YZ\mO
e
YsU ab`×Qyo_V!l_a
e
ab`VWAQyo
e
VWasn]O
>
d3e
^`Y
e
QTYiV%©NVX[PQT^Ys\

X%asXgo]VWOab\_n$l
e
VWn]^`XQyY
e
OÃV
e
V3Ja
e
UﬂVWnÂzNM
e
[]\]\_^\]iYZ\]V¨z]^``^Ys\!^\_OQ
e
[_XQy^`YZ\_O
YZAVaZXgoﬂzAV%\_Xgo]Ua
eyÆ
aºQyV
e
O
Æ
^l]l_^\]$QTo]V<^`\]^Qy^ab`^ÉaQy^`YZ\l_o_aZOyVYbÃabl_l]^X%abQy^`YZ\Ã"LNVQgO3YZÐzAV%\mXgo]Ua
eTÆ
O
V
e
V
e
[]\-QTYZZV%Qyo]V
e
[]\cQy^`×Qyo]VX%YZUﬂl]`VQT^Ys\-YZ
}


z]^``^`YZ\-^\_OQ
e
[_XQy^`YZ\_OW
\Y
e
n]V
e
QTYiXYsUﬂl_a
e
VÄQyo_V lAV
e
Y
e
UﬂaZ\_XV YbmhjŁLPª¿ab\mnIh 
d"
V aZ`OyY
e
VWab`^`É%V3aÂh 
d
O^`UI[_`abQyY
e
o_^`Xgo-^`OiabOYz_aZOyVWn8YZ\§LP 6¡<LPR ¦m¡Jo]V$l
e
YPXVOyOyVWOJa
e
V!O^`Uﬂ^a
e
asOQyo_abQY
e
hjŁL]ª
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
t
¡Gabz_V
|
;"¡Jo_V!z_aZOyV!XYZ\]£_Z[
e
aQT^Ys\_O¨YbÄO^`UI[]aQTVWn§hjŁLPªÊaZ\_n§LP 6¡

h 
d
l
e
YPXVOyOyY
e
OW
 Ò   Ò ]Ó   Í  Ï
	
 Ò  Í Ð

 Ò  Ç] Ò  Ò P Í b Í Ò    Í
Ñ  Ó
|
½ËQyo
e
VWasnY
eTÆ
YcaZn^`\ LP ¡½
|
aÇM hjÂLPª½J% JaÇM h 
d
½J% JaÇM
|
|
½ËQyo
e
VWasnPVWnLP 6¡7ab\_n LP ¡½ËusaÇM hjÂLPª½
|
JaÇM h 
d
½
|
JaÇM u
|
XY
e
VO×YbAhjÂLPªaZ\_n{h 
d
LP ¡½

aÇM hjÂLPª½ÀuZJaÇM h 
d
½ÀuZJaÇM

ub½ËQyo
e
VWasnY
eTÆ
YcaZn^`\ LP ¡½ËusaÇM hjÂLPª½J% JaÇM h 
d
½J% JaÇM u
ub½ËQyo
e
VWasnPVWn LP 6¡ aZ\_n u
XY
e
VWOJYZÄhjÂLPªÊab\_n6h 
d
LP ¡½

aÇM hjÂLPª½
|
JaÇM h 
d
½
|
JaÇM

¡Gabz_V
ﬁ
; 6ÃYs\]aQTV%\_X%M¥^\_OQ
e
[_XQy^`YZ\_O{^\¿j<`l]o_aLPj aZ\_n¦QTo]V%^
e
`abQyV%\mX^`VWO{YZ\LP ¡

h 
d
ab\mn
hjÂLPª

W% Gb
Ò

ŁÎ Í 
P
Í
G
Î
 

6 6

 

6C6 Ł¡

 

6 

 

6 
 
 

6 ª %
~
i$L
#d
%

ŁŁ¡
ﬁZ}
L 
k
¡¡
ﬁZ}
\aZn]n]^QT^Ys\

QyYzmV!aZz]VŁQyYX%YZUﬂl_a
e
V<QTo]V$lmV
e
Y
e
UaZ\_XVÂ^QTo-X%YZ\cQyV%©NQJOy^QgXgo]^`\]

VÂOy^U{[]aQyV
a-QTo
e
VWaZnwOTXgo]VWnP[_V
e
^\¦Ys[
e
h 
d
Oy^U{[]`abQyY
e

(
V
e
[]\wYZ[
e
½ QTo
e
VWaZn¼Y
eTÆ
`Ysasn]OŁ^\¥QTo]VﬂQR¨YZ½ÀX%Y
e
V
X%YZ\P£mZ[
e
aQT^Ys\l
e
YPXVWOTOyY
e
O%jºQTV
e
a&%r8Uﬂ^`^`YZ\mOXMPX`V^`\sQTV
e
¤ab

Qyo_VQyo
e
VWasn¼OTXgo]VnP[]`V
e
Oy^QgXgo]VWO
QRYQyo
e
VWasn]OYZ[PQiaZ\_n8UY¤sVWO¨Qyo_V!YbQyo_V
e
QRY{QTo
e
VWaZn_OJ^\-Qyo_VXY
e
VWOW
ﬁﬀ ﬂ  ( ﬃ ﬂ "$ 
,Ł[
e
zAV%\mXgo]Ua
eTÆ
OV%QÄX%YZUﬂVWO
e
YZUÁQTo]ViL
d
-h¿h
dﬁ|b}s}Z}
* t+]zmVW\_Xgo]Ua
eTÆ
O[_^QTVZ
(
VXYsUﬂl]^`VWn{VWasXgo
l
e
Ys
e
abUF^QTo .hhÁ^Qyo¥QTo]Vﬂ½ ,
ﬁ
YZl]Qy^`U^`ÉWabQy^`YZ\¥ab\_nwl
e
YPnP[_X%VWnwORQgaQy^X%aZ`M6`^\
Æ
VWnwV%©NVX[PQgabz]`VWO
Qga
e
ZV%Qy^`\]6ab`l]o_ab½ËVW¤

a
e
Xgo_^QTVWX*QT[
e
VZ - asXgo¦l
e
Ys
e
abU
e
[]\mO^Qyo¦QTo]V
e
VV
e
VW\_XV>^`\]l][]QOyVQW
#]e
YZU
QTo]VWOyVzAV%\_Xgo_Uﬂa
eyÆ
O

VIX
e
VaQyVn-QR¨VW¤sV$QR¨YZ½ QTo
e
VWaZnaZ\_n£_¤sV!YZ[
e
½ËQyo
e
VWasn8U{[]Qy^½Ël
e
YZ
e
aZU Y
eTÆ
½
`Ysasn]OW ¡Jo]V%Ma
e
V ^ORQTVWnI^\¡aZz]V¨u_
#
Y
e
XYs\N¤ZV%\_^VW\_XV

V [_OyV¨Qyo]VJOV
e
^abs\N[]UIzAV
e
Yb_VaZXgo!Y
eTÆ
YcaZn
QTY
e
VWl
e
VOVW\cQQTo]V%U ^\8Qyo_V$£_Z[
e
VWOJYZV%©NlAV
e
^`UVW\cQ
e
VO[]QTOJ^`\-YZ`Y^`\]ﬂOVX*QT^Ys\_O%
¡Gabz]`Vﬂu§abOY-^\mnP^`XWaQTVWOŁQyo]VﬂQRMNlAVﬂYb¨VW¤ZV
e
M6X%YZUIz_^\]Vn6Y
eTÆ
YcaZn×"!
#
!IUﬂVab\_O

YcaQy^`\]Z½ËlAYZ^`\cQ
l
e
Ys
e
abU

ab\_n#!$!§UﬂVWaZ\_O8^\cQyVWZV
e
l
e
YZ
e
aZU-\ﬁQyo]V¼QRV%`¤ZV§QRYb½ËQyo
e
VWasn¨Y
eyÆ
`Ysasn]O

Ys[
e
YZ
QTo]V%Ua
e
VXYZUﬂlAYsOyVWn¼zNM6QyYZQTaZ

YsabQy^`\]b½ÀlmYs^\cQ!l
e
YZ
e
aZUﬂO

Qyo
e
VWV>a
e
VﬂX%YZUﬂlAYsOyVWn¼zcM6QyYbQgab3^`\cQyVWZV
e
l
e
Ys
e
abUO

ab\_nYZQyo]V
e
OŁa
e
VUﬂ^©¨Y
eyÆ
`Ysasn]OzNM

YsaQT^\_b½ÀlmYs^\cQŁaZ\_n^\cQTV%ZV
e
l
e
YZ
e
aZUO%
#
Y
e
Ys[
e
½
QTo
e
VWaZn¨Y
eyÆ
`Ysasn]O

YZ\]VÂ^OXYZU{z]^`\]VWnzcM>aZ

YcaQT^\]Z½ËlAYZ^`\cQl
e
Ys
e
abU

YZQyo]V
e
Oa
e
VÂU^©>Y
eTÆ
`Ysasn]OW
BCBEDF<GHHJI
%} µ 

 4`·J


³2%±J
¡Gabz_Vﬂu ;$ §[]Qy^½Àl
e
Ys
e
abUFY
eTÆ
`Ysasn]OŁ^\wYZ[
e
V%©PlmV
e
^`UﬂV%\cQ

QTo]VQRMNlmV

abl_l
e
YÇ©P^`UaQyV{Ys\]-`abQyV%\mXM
^`\_OQ
e
[_X*QT^Ys\_O×
e
V<@c[]VW\_XM$nP[
e
^`\]ŁOy^U{[]aQy^`\]

aZ\_n!`YZ\]<aQTV%\_X%M$[]\]^Q^`\sQTV
e
V
e
V%\_X%V3zAVQRV%V%\Qyo
e
VWasn]O%
 §Ò  Ò   Ò ]Ó ŁÎ Í  Ò   P Í G Î G%   Í  Í G Î  Ð Í  ÀÍ  Í G Í
% a
e
Qy½ËV?@s[ma
Æ
V
# # 
9%t
}

ﬁs|
  6^`n 6ÃY
|
`[_X%asOR½ÀUﬂ
e
^`n
# # ﬁ
 r%	



  6^`n  §^`n
ﬁ
abl_l][]½ËUX*
#

|
t_

~

}

|s|
 ª<^`Zo 6ÃY
u X
e
abºQRMs½À¤Nl
e

# }

ﬁ
t
}

}s|
 6ÃY 6ÃY
r QRYZº½Àa
e
Q 
# }
9%Wu

%Wt  6^`n 6ÃY
~
cX%X½ÀOy^U 
# }

}
tE%r]
 
  6^`n 6ÃY

sÉ%^`lP½ÀaZUﬂUl 
# }

}

}c|
 6ÃY 6ÃY

z]ÉW^l
|
½ÀlmV
e
`z]U
Æ
¨
}

}

}c|
 6ÃY 6ÃY
t cablP½ÀV%Ys\ ¨
~
 t
|
Èum t  6^`n  §^`n
%
}
¤sY
e
QyV%©c½Àl_a
e
OyV
e
¨
}
9%Wu
}

}
u
 6ÃY 6ÃY
%% aZl_Oy^½Ë aZX%V
e
VWX
# #
%
~

|
 %
}
 r

 ª<^`Zo ª<^`Zo
%
|
Ua
ﬁ
nN½ÀsaZsV%
# # }
 %
|

s|
  6^`n 6ÃY
%
ﬁ
aZl]l]`[P½ËUXº½
#

|
t
}

|ﬁ
  6^`n 6ÃY
X
e
aºQRMc½ËQR¨Ys
}

ﬁ


}
%
ﬁ

%Wu `[_X%asOR½Oy^U½
#-#-#0#
%Z
|

E% um tcr ª<^`Zo ª<^`Zo
Uﬂ
e
^`nP½ÀaZl]l]`[




|

~c|

%Çr ¤sY
e
QyV©N½ÀsaZsV%½ 
#

# }
% u
E%
ﬁ
 u
ﬁ
 6ÃY 6ÃY
z_É%^`l
|
½ÀV<@c[_a
Æ
V
}

}

ﬁ
%	
%
~
aZl_O^½À¤cl
e
½
#

#
 %
~
%	 %Z ust  6^`n  §^`n
Uﬂa
ﬁ
nN½ÀV%Ys\
}
um

r
%

a
e
Q½abUﬂUﬂlP½
#0#
y

9%
~

}

}
%  6^`n 6ÃY
QR¨Ysº½ÀlAV
e
z]U
Æ }
9%Wu
}

}s|

¡Y
Æ
\]Y¿o]YUﬂaZ\NMI`YZ\]aQTV%\_X%MI^`\_OQ
e
[_X*QT^Ys\_O3V<^`mUVWVQ¨n][
e
^`\]IOy^`UI[]aQT^\]

ViabOyY!^ORQ
QTo]V{aZl]l
e
YÇ©P^UaQTVÂ
e
V?@s[_V%\_X%^VO<Yb"QTo]VI^`\_OQ
e
[_X*QT^Ys\_O<^`\6¡aZz]`Vu_<¡Jo]VOV
e
V?@s[_V%\_X%^VOia
e
V!YZz]QTab^`\]Vn

e
YZU Qyo_V¼Oy^U{[]`abQy^`\]
e
VWOy[]QTO8Yb{h 
d
a
e
Xgo_^QTVWX*QT[
e
V§^QToz_aZOyVX%YZ\P£_s[
e
aQy^`YZ\
¬ ~
u

RX%asXgo]V

ÂX%asXgo]V

r=%
|
6
|
X%aZXgo_V

V%QTXb
»
¡Jo]V§nP^93AV
e
VW\_XVOYbiQTo]VWOyV-
e
V?@c[]V%\_X%^VOﬂa
e
V8¤sV
e
MOUab`abUﬂYZ\_
hjÂLPª

LP ¡ ab\_nh 
d

#_e
YsU¡Gabz]`Vu

¨V
Æ
\]YQyo_abQOyYZUﬂVl
e
YZ
e
aZUO
¬
J	 P Ä¸ { 
J *¸º


J¹J
ab\_n

 : »
o_aÇ¤ZV>a¤ZV
e
Mo_^so¦
e
V?@c[]V%\_X%M¼YZYs\]6aQyVW\_XM¥^`\_OQ
e
[_X*QT^Ys\

o]Y¨VW¤ZV
e
OYsUﬂV
YZQyo]V
e
O
¬  
 %¹


Ë¶  

 '4

$J%' %¸ Ð 
  AÐi·%¸ Z- ¹`·	 b¹ s0
b¹J%¹*

 
ﬀs²b
 A¹b»
VOlAVWX%^`aZ`M<QTo]V3^`\cQyV%sV
e
l
e
Ys
e
abUO

o_aÇ¤ZV3aJ¤sV
e
Mi`Y

VW¤ZV%\$\]Va
e
QTYÉ%V
e
YJ
e
V<@c[]VW\_XMs jX%X%Y
e
nP^\_
QTYQyo_VWOyV!
e
V?@c[]V%\_X%^VO

¨VIOyV%lma
e
aQyV$QTo]VY
eTÆ
YcaZn]O^`\sQTYQyo
e
VWVIXaZOTOVO

Qyo
e
VWasn8^Qyoﬂﬁ
 
¨ÒNÑ
aZ\_n

 Ó
`YZ\_§`abQyV%\mXM6^`\_OQ
e
[_X*QT^Ys\¼
e
V<@c[]VW\_XMs>\aZn_nP^QT^Ys\

¡Gabz_Vu§Oyo]Y<OÂQyo]VYs\]`abQyV%\mXM
[_\]^QÂ^\cQTV
e
V
e
V%\_X%V!zmV%QR¨VWV%\Qyo
e
VaZn]OYs\¼hjŁLPªl
e
YNX%VWOTOY
e
 -3¤ZVW\§^ OyYZUﬂVl
e
Ys
e
abUOo_aÇ¤ZVao_^so
`YZ\_6`abQyVW\_XM¦^`\_OQ
e
[_X*QT^Ys\¦
e
V?@c[]V%\_X%M¦nP[
e
^\]Qyo]VW^
e
V©PVX[PQT^Ys\_O

QTo]VXYZUﬂlAVQT^QT^Ys\Ybi[mO^`\]`YZ\_
aQTV%\_X%M[]\]^QŁzAVQRV%V%\Qyo]VWU ab\_nQTo]VYbQyo_V
e
Qyo
e
VWasn]O<^`\§Qyo_VOTabUﬂVIY
eTÆ
YcaZn-^Oi\]YZQÂaZJaÇMPO¤ZV
e
M
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
%%
o_^soÃi\6Ys[
e
Y
eTÆ
YcaZn]O

Ys\]M8QRY>YbÄQTo]V%U o]^`Zo_MXYsUlAVQTVI[_Oy^`\]>QTo]VI`YZ\]`abQyV%\mXM[]\]^Q

ab\mn
QTo]V!YbQTo]V
e
OJXYsUlAVQTV!YZ\]`M>¤sV
e
M
e
a
e
VWMYs\QTo]VXYs\cQ
e
a
e
MZ

VWOy^nPVWOQTo]VUI[_QT^½Àl
e
YZ
e
abU¢Y
eTÆ
YcaZn]O

¨V!abOyYﬂXgo_YsOyVŁQRYﬂl_a
e
ab``V%×Y
eTÆ
`Ysasn]O
¬y·J
¹*± 
ab\mn
?JJ
±×»

e
YZU:L
d
6 jÂLPª
|
* t4+<zAV%\_Xgo]Ua
eyÆ
OyVQTOW
(
V
e
[]\Qyo_V%U ^`\QRYb½ËQyo
e
VWasnab\mn¦YZ[
e
½ËQyo
e
VWasn
UﬂYPnPVO
e
VOlAVWXQy^`¤ZVWM{^\Ys[
e
hjŁL]ªO^`UI[_`abQyY
e
ab\_nﬂXYsUﬂl_a
e
VJQyo]VilmV
e
Y
e
Uab\mXVJ^QToﬂQyo_abQ YZ\L] 6¡
aZ\_n§h 
d

     ﬂ ﬃ)ﬂ  &( !  !ﬃ  ﬀ&ﬂ 	"$ﬃ)(    ﬃ+ﬃ+ﬃ)	ﬃ%,
#
ab^
e
lAV
e
Y
e
Uab\_X%VXYsUlma
e
^`OyYZ\Yboma
e
nPa
e
V§V%©Pl]Ys^QT^\_Qyo
e
VaZnN½ÀVW¤ZVW<l_a
e
ab``V%`^`OyU YZInP^93AV
e
VW\sQ
a
e
Xgo_^QTVWX*QT[
e
VWO^`OianP^5>X%[]Q<^OTO[]V

[_Oy^\_>aÇ¤ZV
e
absVi
d
hUaÇM`VWasn>QTYz]^`asOVn
e
VO[]QTOQTYa
e
n_O¨o_^so

d
haZl]l]`^`XWaQy^`YZ\mOÄab\_nﬂX%aZ[_OyVJaÂ[]\] ab^
e
XYs\_X`[_nPVY
e
n]^3ÐV
e
V%\cQ a
e
Xgo]^QyVX*Qy[
e
VO%"LNY!o]V%\X%YZUﬂl_a
e
^`\]
QTo]V!lAV
e
Y
e
UﬂaZ\_XVOJYb hjŁLPª

LP 6¡ab\mn§h 
dG
¨V![mOV!a
e
V%aQy^`¤ZV$^`Uﬂl
e
Y¤sV%UﬂV%\cQ*9%%+¼UV%Q
e
^`X
o_^`Xgo6zmabab\_X%VQyo
e
Ys[]Zo]l_[PQ$aZ\_n aZ^
e
\]VWOTOÂaZOÂOo]Y\^\ -'@c[_aQT^Ys\ %Z
(
o]V
e
VIQyo]V	
.

^OŁQyo]V

d
hﬁYZGa{Qyo
e
VWasn>^`\§a{s^¤sV%\8¨Y
eyÆ
`YsaZn

aZ\_nQyo]V	
.
 
^OQyo_V!
d
hYZ"aIQyo
e
VWasno_V%\^Q
e
[]\_O
^OyYZaQyVn×ﬂ¡Jo]V
e
asX*Qy^`YZ\	
.
 ﬁﬀ
	
.
ﬂ ﬃ
^`OÂQTo]V
e
V%aQy^`¤ZV^`Ul
e
Y¤sV%UﬂV%\cQ$Yba8QTo
e
VaZn

ab\_nQyo]V
Oy[]U YZ	
.

 ﬀ
	
.
ﬂ
ﬃ
YZ ab`GQyo
e
VWasn]Oi^`\¼a¨Y
eyÆ
`Ysasn^`OiQyo]VQTYbQTaZ
e
V%aQT^¤sVI^`Uﬂl
e
Y¤sV%UﬂV%\cQiYZ
QTo]V!Y
eTÆ
`Ysasn×
!
	#" $
%'&ﬁ(


*)
	
.


	
.



¬
%
»
\6asn]nP^Qy^`YZ\

QTY>XYsUlma
e
VhjÂLPªÁ^Qyo¼h 
d"
V!\]VWVWna
e
V%V
e
V%\_X%V!ab\_n-^`ÃV%©Pl]Ys^QiaZ\]YbQTo]V
e
UﬂV%Q
e
^`X
se
VV
e
VW\_XV^`Uﬂl
e
Y¤sV%UﬂV%\cQ
¬
,+.-
»
o]^`Xgo^OOo]Y\ﬂ^`\>V<@c[_abQy^`YZ\
|

(
o_V
e
V/	
.

(
10
¨V<[mOVn
^OQyo_V!
d
hﬁYZ"a{QTo
e
VaZn
e
[_\]\]^`\]ab`YZ\]V$YZ\6h 
d

!3254
"
$
%'&ﬁ(


*)
	
.
6
	
.

(
10
¬ |Z»
(
o]VW\§XYZUﬂl_a
e
^`\]{Qyo]V$lAV
e
Y
e
Uab\_X%VWOYb"nP^3ÐV
e
V%\cQ<XYs\P£_s[
e
abQy^`YZ\_O¨Yb hjŁL]ªa
e
Xgo_^QTVWX*QT[
e
V

¨V
[mOViQyo]VŁ
d
hQyo
e
Ys[]Zo]l_[PQasO aIOy^`Ul_VŁUV%Qyo]YPn×Äji\_nY
e
QTo]VŁXWaZXgo]V<o_^Q
e
abQyV

VŁOyo]Y^QJnP^
e
VX*Qy`M
^`\YZ[
e
V%©NlAV
e
^`UVW\cQTOW
7 8
8
8
$#- :9 8g#
ﬃ

 
C!8<;Iﬃ 
,Ł\ÁhjŁLPªa
e
Xgo]^QyVWXQy[
e
V

Qyo]VwYs\]aQTV%\_X%M[]\]^Q-^OOo_a
e
VnzNMab`iQTo]VwX%Y
e
VWOW 6 YZ\]`abQyV%\mXM
^`\_OQ
e
[_X*QT^Ys\_OzmVWYs\]Z^`\]wQyY¦nP^93ÐV
e
V%\cQﬂQyo
e
VWasn]Oﬂa
e
V8^OyOy[]VnQTY¥awOTabUﬂV^\_OQ
e
[_XQy^`YZ\ @s[_V%[]VYbŁQyo]V
[_\]^Q

Oy[_Xgo>QTo_aQiXWab[_Oy^\_aXYsUlAVQTV%\_X%V$YZ\8Qyo]V$V%\cQ
e
^`VWOJYZÃQyo]V @c[]VW[]VZÄjÁ`YZ\]aQyVW\_XM[]\]^QJ^OTO[]V
lAYZ`^XM¥UI[_OQﬂzmVX%a
e
V%[]`M¦nPVWOy^`Z\]Vnab\_n ÇY
e
OVWVX*QyVn¦QTY¼nPVX
e
VWaZOyVQTo]V8\N[]U{zmV
e
YbiXYs\

^X*QgOIYs\
QTo]V@s[_V%[]VsÄ\YZ[
e
V%©PlmV
e
^`UﬂV%\cQTO

¨VÂV%U{[]`abQyVŁYZ[
e
nP^93ÐV
e
V%\cQ^OTO[]VÂlAYZ`^`X%^VO Y
e
hjŁLPªl
e
YPXVWOTOyY
e

¡Jo_V%Ma
e
V!aZOYs`Y<O<;
BCBEDF<GHHJI
%| µ 

 4`·J


³2%±J
%Z
 Ò GÓ Ï  Ò       
; `YZ\]¦aQTV%\_X%M^`\_OQ
e
[_X*QT^Ys\_OzAV%`YZ\]s^\_¦QyYn]^3ÐV
e
V%\cQ>QTo
e
VaZn]Oa
e
V
^`OTOy[]VWn{QyYQyo]VA@c[]VW[]ViaQ a
e
YZ[_\_nN½
e
Ysz]^\I aZOyo]^`YZ\

ab\_nYZ\_M{YZ\]VJQTo
e
VaZn^OÄlmV
e
Uﬂ^QQTVWnQyY!^OTO[]V
Ys\]ﬂ`abQyVW\_XM>^`\_OQ
e
[_X*QT^Ys\_OQyYﬂQTo]V @c[]V%[_V$abQiaﬂO^`\]Z`V!XMPX`V
>
|

 Í ]W Í 
	
  Í Ó  W  Í  W
;"Qyo_V$Qyo
e
VWasn8o_^`Xgo-o_aZO<Ys\]ﬂ`abQyV%\mXM^`\_OQ
e
[_X*QT^Ys\8\_V%VWn]^\]
QyY{zmVÂ^`OTOy[]VWnaZ\_no_asO ^OyOy[]VnﬂQyo]VŁVaZOQ QT^UﬂVWO¨YbÃ`YZ\_`abQyVW\_XMﬂ^`\_ORQ
e
[mX*Qy^`YZ\mOÄQyYIQyo]V@c[]V%[_Vi^`\
Qyo]V{l_aZOQ<o_asOQyo_VlmV
e
Uﬂ^OyOy^`YZ\QyY^`OTO[_VaQiVW¤ZV
e
M8X%MPX`V

aZ\_nYZ\_M8YZ\]V!QTo
e
VWaZn-^O<lAV
e
Uﬂ^QyQyVWn
QyY^OyOy[]V!aQ<aOy^\_Z`V$X%MPX`V
>
ﬁ

 
	   
;Qyo]VQyo
e
VWasn¼o_^`XgoomaZO!`YZ\]`abQyV%\mXMw^\_OQ
e
[_XQy^`YZ\¥\]V%VnP^`\]§QyY¼zmV^`OTO[_VWn¦ab\mn
o_aZO VaZOQ ^`\_ORQ
e
[mX*Qy^`YZ\mO ^`\ﬂQyo]VŁYs\]aQTV%\_X%M{^`\_OQ
e
[_X*QT^Ys\ @c[]V%[]Vio_aZO3Qyo]VŁlmV
e
Uﬂ^OyOy^Ys\ﬂQyY^OTO[]V
aQ<VW¤ZV
e
M>XMPX%V

ab\_n-YZ\_M>Ys\]VÂQyo
e
VWasn^OlAV
e
Uﬂ^QyQyVWn8QTY^OTO[]V!abQiaOy^`\]Z`V!XMPX`V
>
u_
 
	     Í
	
Í  Í
;-QTo]V-Qyo
e
VWasno]^Xgo¿o_aZOﬂ`YZ\]waQyVW\_XM^\_OQ
e
[_XQy^`YZ\¿\]V%VnP^\_¼QTY¦zmV
^`OTOy[]VWn¿ab\_no_aZO{QTo]VUYcORQﬂ^`\_ORQ
e
[mX*Qy^`YZ\mO{^`\Qyo]V`YZ\]w`abQyVW\_XM¦^`\_OQ
e
[_X*QT^Ys\ @c[]V%[_V-omaZO{Qyo]V
lmV
e
Uﬂ^OyOy^`YZ\QyY!^OyOy[]V<abQ V%¤sV
e
MIXMPX`V

ab\_nYs\]M{YZ\]VJQTo
e
VWaZn^OÄlAV
e
U^QQTVWnQTY!^`OTO[_V<aQ¨a!Oy^\_Z`V
XMPX`VZ
,Ł[
e
V©PlAV
e
^UﬂV%\cQ
e
VO[]QTO{Oo_YQTo_aQ{Qyo]V8Ys\]6aQyVW\_XMw[]\]^Qﬂ^`OTO[_V>lmYs^XM¥nPYNVWO{\]YZQI\]V%Vn¥QyY
l
e
V%V
e
Ys\]V6Y
e
OYsUﬂVQyo
e
VWasn]O>^`\Ca¥Y
eTÆ
`Ysasnn][]V6QTY¦Qyo]V¼Y«`YZ\]aQTV%\_X%M[_\]^Q-^\cQTV
e
V
e
V%\_X%V
zAVQRV%VW\wQyo]VﬂQTo
e
VaZn]OIaQUﬂYsOQIX%asOVO

ab\_n
k<k
^O$Qyo]VzmVORQI^OTO[]VﬂlAYZ`^`X%Mo]VW\XYs\_O^nPV
e
^`\]-Qyo]V
Y¤sV
e
ab`lmV
e
Y
e
UaZ\_XVÄab\mnÂ ab^
e
\]VOyOW
(
V3^`c[_OyV
k<k
aZO×Qyo]V3^OTO[]V lmYs^XMŁ^\!QTo]V3YZQyo]V
e
V©PlAV
e
^UﬂV%\cQgO%

 

C!8ﬃ*#

\CQyo]^O-OVX*Qy^`YZ\

Vl
e
VWOyV%\cQQTo]VwV©PlmV
e
^`UﬂV%\cQ
e
VWOy[]QTOW
#
^
e
ORQ

V¼XYsUﬂl_a
e
V§Qyo_V¼lAV
e
Y
e
Uab\_X%V
YZ$Oy^`\]Z`V-Qyo
e
VWasn
e
[]\]\_^\]¦Ys\ChjŁLPª

LP 6¡«ab\mnﬁh 
d
¡Jo]V%\

QTo]V
e
VWOy[]QgOYb$UI[_QT^½Àl
e
YZ
e
abU
Y
eTÆ
YcaZn]OÃ^\IQyo
e
V%VJa
e
Xgo]^QyVWXQy[
e
VWOa
e
V l
e
VWOyV%\cQTVWnaZ\_nIaZ\_ab`MPO^OVn$^\nPVQgab^` "¡Jo]^
e
n

¨V¨^\N¤ZVORQT^caQTV
QTo]VﬂlmV
e
Y
e
UaZ\_XV¤a
e
Mc^`\]8o]V%\¥Xgo_ab\_Z^`\]>QTo]V>X%asXgo]V{Oy^ÉWV

aZ\_n¼\c[_UIzAV
e
YbJX%aZXgo_VasOyOyYPX^aQy^`¤N^QRM
^`\-Qyo
e
V%V!a
e
Xgo]^QyVX*QT[
e
VO%
	 
	(,)  ﬃﬂ   ﬀ  ﬂ  ﬃ%ﬂﬁ  ( !
(
VXYsUﬂl_a
e
ViQTo]V!O^`\]sVÂQyo
e
VaZn8lmV
e
Y
e
Uab\mXVÂYZ\§LP 6¡

h 
d
aZ\_nhjÂLPªÁ^Qyoz_aZOyV!XYs\P£_Z[
e
ab½
QT^Ys\Ãﬂ¡Jo]Vh 
d
aZ\_n¦hjŁLPªo_aÇ¤sVIQRY-X%Y
e
VWOŁ^\wQTo]VXgo]^l ¡Jo]VnP^93ÐV
e
V%\_X%V{zAVQRV%VW\¥LP ¡ab\mn
hjÂLPªÊ^OJQyo_V![]\_Oyo_a
e
VWnOyV%l_a
e
abQyVWn8XY
e
V!^`\-Qyo]VaQyQyV
e
 ji\_n-Qyo_VnP^3ÐV
e
V%\mXV!zAVQRV%V%\hjÂLPªpab\mn
h 
d
^OQyo_V$Oyo_a
e
Vn`YZ\]aQyVW\_XM[]\]^Qiab\_n8UﬂV%UﬂY
e
Mo]^`V
e
a
e
XgocMﬂ^`\-Qyo]VÂY
e
UﬂV
e
Äª<V
e
V

V!nPYﬂ\]YbQ
X%YZUﬂl_a
e
VŁQyo]V!lAV
e
Y
e
Uab\_X%VŁYZÄL] 6¡C^QyohjÂLPªÊab\_n§h 
d
abQ% ½ËJaÇM>XYs\P£_s[
e
abQy^`YZ\Ã
#
^`Z[
e
Vu6Oo_Y<OÂQyo]V>V%©PlmV
e
^`UﬂV%\cQ
e
VO[_QgO%",Ł\hjÂLPª

Qyo]V>À½haZXgo_V

i½haZXgo]V

ab\mn¼z
e
aZ\_Xgo
l
e
VnP^`XQyY
e
a
e
VOoma
e
VWn-zNMQRYXY
e
VOab\_n§OyYQTo]V{Oy^ÉWVWO<a
e
Vn]YZ[]z]`V!QTo_ab\§QTo_aQŁYZ\¼h 
d
Y
e
Oy^\_Z`V
QTo
e
VWaZnÃ
#]e
YZU:Qyo]V6£_Z[
e
V

V%©PX%V%lPQY
e¼· ¸ 
ab\_n
 
A
ab`Qyo]VzmVW\_Xgo]Ua
eTÆ
OﬂYZzPQgab^`\a¥o]^so]V
e

d
hÁlAV
e
Y
e
UﬂaZ\_XV{YZ\¦hjŁLPªÈQyomab\Ys\¥h 
d
 ¡Jo_VaÇ¤sV
e
abZV!^`Uﬂl
e
Y¤ZV%UﬂVW\sQÂYb<hjŁLPªY¤ZV
e
h 
d
^OÂu_ u



r]

t

ab\_nu_

rÅY
e
% ½ËJaÇM
×|
½ÀJaÇM

ab\_nub½ÀaÇM
e
VWOylmVX*Qy^`¤ZVWMsjQ!V<@c[_abQyYZQTaZG^OTO[]V
^nNQTo

LP 6¡7ZV%QTOJo]^`Zo_V
e

d
hﬁQyo_aZ\§hjÂLPªpaZ\_nh 
d

0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
%
ﬁ
#
^`Z[
e
V$u ;3LN^`\]sV$QTo
e
VaZn8lmV
e
Y
e
UaZ\_XVÂ^\6LP ¡

hjŁLPªÊaZ\_n6h 
d
l
e
YNX%VWOTOY
e

¡Gabz]`VIr=;Äj¤ZV
e
absVŁo_^Q
e
aQTVWOYb"z
e
ab\_Xgo8l
e
VnP^X*Qy^`YZ\

À½RhasXgo]V

i½RhasXgo]V$^\-QTo
e
VWV!a
e
Xgo]^QTVWXQy[
e
VWOW
e
aZ\Ã"l
e
VWn×"o]^Q
e
abQyV
¬

»
À½haZXgo]VÂo]^Q
e
aQyV
¬

»
i½RhasXgo]V$o]^Q
e
abQyV
¬

»
% JaÇM
|
aÇM usaÇM % JaÇM
|
aÇM uZJaÇM %WaÇM
|
JaÇM usaÇM
L] 6¡ v t
~


% t
~

|ﬁ
v tZt_
c|
tst]

% v

r] r
| 
u_

t
hjŁLPª t



ﬁ
t


}Z}
t
~
 tbu tst] t
}
tZt_
c|
tst]
~
t
Z~


ﬁ Z~
 u
} Z~
%
}
h 
d
t


|

t
~

~
% t
~
 u

tst]

% tZt_ u

tst]%	%
Z~

}
t

r] t %

rP r

#
^`Z[
e
VÂr{Oo_Y<OÄQyo_VŁz
e
ab\mXgo>l
e
VWnP^X*QT^Ys\o]^Q
e
aQTVŁaZ\_n>X%asXgo]Vio_^Q
e
aQyVO3YZÃQyo]VŁQyo
e
VaZn]O¨^\Qyo
e
V%V
a
e
Xgo_^QTVWX*QT[
e
VWO

aZ\_n>QTo]V!aÇ¤ZV
e
aZZVo]^Q
e
abQyVO¨a
e
VÂ^OQyVWn8^`\-¡Gabz]`V!rP
#
Y
e
z
e
aZ\_Xgol
e
VWn]^`XQy^`YZ\
¬ #
^s[
e
V
r] a
»*
\]Va
e
o_aZ!YZÂQTo]V6l
e
YZ
e
aZUOﬂYZzPQgab^`\aYV
e
o]^Q
e
aQTV§^QToQyo]V^`OTO[_V6^`nPQyoﬁ^`\_X
e
VWasO^`\]

o_^`Xgo^`OﬂX`VWa
e
`M¦nP[]V-QyY¼Qyo_V-UﬂY
e
V8^\_OQ
e
[_XQy^`YZ\_Oﬂa
e
V^`\Qyo]Vl
e
VWnP^X*QT^\_¼l_abQyo¿ab\_nX%ab[mOV-UﬂY
e
V
Uﬂ^Ol
e
VnP^`XQy^`YZ\_OÄQyo]VW\ﬂQyo_abQ3^\>a$`Y¨V
e
^`OTOy[]V<^nNQyoÃ
#
Y
e
QTo]VYbQTo]V
e
l
e
Ys
e
abUOGQyo]Vio]^Q
e
abQyVWOÄXgomab\]sV
`^QQy`V!o]VW\8QTo]V!^OyOy[]V$^`nPQyo§^`\_X
e
VWasOVO%
(
o]V%\6X%YZUﬂl_a
e
^`\]{Qyo]V!o]^Q
e
aQyV$YZ"Oy^\_Z`VŁQTo
e
VWaZn

hjŁLPª
YszPQTaZ^\mOÂa8o]^`Zo]V
e$e
abQyVaQ$UﬂYsOQ!XWaZOyVWOW
#
Y
e 
	  P 
b¹ 0
J
ab\_n
  J
 *
QTo]Vﬂo]^Q
e
aQTVWOÂYbhjŁLPª
aZ\_nh 
d
a
e
V¤sV
e
M\]Va
e
aZ\_nwo]^so]V
e
Qyo_aZ\¥Qyo_abQ{Yb<LP 6¡

ab\mnY
e %¸ 
ab\mn
%¹· b
Qyo]V>o_^Q
e
aQTVWOÄYZGhjŁLPª7ab\_n>L] 6¡a
e
V<¤ZV
e
M{\]VWa
e
ab\mnﬂo]^so]V
e
Qyo_aZ\8h 
d
c¡Jo_VŁaÇ¤ZV
e
aZZVo]^Q
e
aQyVO3^`\ﬂQyo
e
V%V
a
e
Xgo_^QTVWX*QT[
e
VWOJa
e
VÂOyo]Y\-^\§¡Gabz]`VrP
#
Y
e
À½haZXgo]V
¬ﬀ#
^s[
e
Vr] z
»*
nP[_V¨QTYÂQyo]VnPYs[]z]`VJOy^`É%VY
e
Oy^\]sVQTo
e
VaZnIYZ\LP 6¡aZ\_nhjŁLPª

Qyo]V
o_^Q
e
abQyVWOŁa
e
Vo]^`Zo]V
e
QTo_ab\6Y
e
V?@s[mabÃQTY>QTo_aQÂYZ\wh 
d

#
Y
e
UﬂYsOQŁYZÄQyo]VIQyo
e
VWasn]O

Qyo_V{nP^93AV
e
VW\_XV
YZ!À½RhasXgo]V§o]^Q
e
aQyVzmV%QR¨VWV%\ﬁQTo]V§Qyo
e
VWV¼a
e
Xgo]^QyVX*Qy[
e
VO^`O8OUaZË

[PQY
e
UﬂV%UﬂY
e
M¿^\cQyVW\_Oy^¤sV
l
e
Ys
e
abUO
¬
J *¸º ¹


Ë¶ ¹`·	
aZ\_n
4¹ Ð»*
Qyo_Via
e
ZV
e
Oy^`É%ViYZ×À½RhasXgo]V^Uﬂl
e
Y¤ZVO"Qyo_Vio]^Q
e
aQTV
¤sV
e
M6UI[mXgoÃ§j<\_nwY
e %AJ±
aZ\_n 
 
ﬀs²b
Qyo]V`a
e
sV
e
Oy^ÉWV>YbÀ½haZXgo]VabOyY§^Uﬂl
e
Y¤ZVOÂQyo]V>o_^Q
e
aQTV{¤sV
e
M§UI[_Xgo ﬂjQ$QTo]V>OyaZUﬂVIQT^UﬂV

^QTowQyo]Vﬂ^OyOy[]Vﬂ^`nPQyo¥^\mX
e
VWaZOy^`\]

Qyo_Vo]^Q
e
aQTVWOÂYb¨Qyo]VOV
l
e
Ys
e
abUOŁn]VWX
e
VWasOVﬂXYs\cQy^`\c[_YZ[_OyMs
#
Y
e
QTo]VYbQTo]V
e
l
e
Ys
e
abUO

QTo]Vo]^Q
e
abQyVWO!Xgomab\]sV{`^QyQy`V>o]VW\
BCBEDF<GHHJI
%Wu
µ 

 4`·J


³2%±J
¬
%
» e
ab\_Xgo-l
e
VWnP^X*QT^Ys\8o]^Q
e
aQyV
¬ |s»
À½RhasXgo]VÂo]^Q
e
aQTV
¬ﬀﬁs»
i½haZXgo]V$o]^Q
e
abQyV
#
^`Z[
e
V{r;ªi^Q
e
abQyVYZ"z
e
aZ\_Xgol
e
VnP^X*Qy^`YZ\6aZ\_n 6'%IX%asXgo]V!Yb3Oy^\]sVQyo
e
VWasnYZ\LP 6¡

hjŁL]ªab\mn
h 
d

0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
%Çr
QTo]V>^OyOy[]V>^nNQTo¤a
e
^VO%\asn]nP^Qy^`YZ\

\]VWa
e
o_aZYZQTo]Vl
e
Ys
e
abUO
e
VaZXgowQyo_V>QyYsl¦lmYs^\cQIYZQyo]V
o_^Q
e
aQyV

^QOyo]Y<O<QTo_aQ!ab\waÇ¤ZV
e
aZZV
ﬁc|
À½RhasXgo]VOy^`É%VY
e
V%¤ZV
e
M-QTo
e
VaZn^`O$Oy[]^Qgabz]`V{Y
e
Qyo]VOV
l
e
Ys
e
abUO<^`\6QTo]VQyo
e
V%Vﬂa
e
Xgo]^QyVWXQy[
e
VWOW$\¼aÇ¤sV
e
abZV

QTo]Vo]^Q
e
aQTVWOŁYZ\wL] 6¡aZ\_nwh 
d
a
e
VI\_VWa
e
aZ\_n-a{`^QQy`Vo]^`Zo_V
e
Qyo_aZ\-Qyo_abQ<YZ\6h 
d"
Qyo_V!¤ÇaZ[_VWOa
e
V$abOYOyo]Y\^`\§¡aZz]VIr]
#
Y
e
i½haZXgo]V
¬ #
^s[
e
V-rP X
»*
\]Y
e
Uab``MwnPYs[]z]`^\_§Qyo]V8O^`É%V>^`Uﬂl
e
Y¤ZVWO!Qyo]V8o]^Q
e
abQyVYs\hjŁLPª
o_V%\IX%YZUﬂl_a
e
^`\]<^QyoQTo_aQ"YZ\ﬂh 
d

#
Y
eJ
ab\_n
)


Qyo_V¨o]^Q
e
abQyVWOa
e
V a<`^QQy`V¨Y
e
OyV3YZ\ﬂhjŁLPª
QTo_ab\YZ\h 
d
Z¡Jo_abQ"^OGl_a
e
Qy`MzAVWXWab[_OyV QTo]VJ^Uﬂl
e
Y¤ZVnÀ½haZXgo]V¨o]^Q
e
abQyVJX%ab[mOVO UﬂY
e
V^\_OQ
e
[_XQy^`YZ\_O
zAV%^`\]8VQgXgo]VWn¼^\cQTY8QTo]V)@s[_V%[]Vab\mn6\]VWVWnP^`\]UﬂY
e
V{n]abQTaQyYzmVVn6Y
e
QTo]VWOyV^\_OQ
e
[_XQy^`YZ\_O

O[mXgo
QTo_aQX%ab[mOV>a§`^QQy`VUﬂY
e
V>XWaZXgo]VUﬂ^OyOI^\¥QTo]V i½RhasXgo]VZ
(
^Qyo¦QTo]VOTabUﬂV
e
VaZOyYZ\

Qyo]V <½haZXgo_V
o_^Q
e
abQyV!YZ\L] 6¡ÁnPVWX
e
VaZOyVWOJY
e
OYsUﬂV!Qyo
e
VWasn]Oo]VW\XYsUﬂl_a
e
^\_^QyoYZ\¼h 
d
aZ\_nhjŁL]ªA\
aÇ¤sV
e
absV

Qyo]VhjŁL]ª YszPQTaZ^\_O{QTo]V8o_^so]VWOQo_^Q
e
aQyVsLP 6¡ YszPQTaZ^\mOao]^`Zo]V
e
aÇ¤sV
e
absVo]^Q
e
aQTV
QTo_ab\h 
d
^`\
|
½ÀaÇM>X%YZ\P£mZ[
e
aQT^Ys\

ab\_naﬂ`Y¨V
e
Ys\]V$Qyomab\h 
d
^\§uZ½ËJaÇMXYs\P£_Z[
e
abQy^`YZ\Ã3¡Jo]V
n]^3ÐV
e
V%\_X%VWOYZQTo]VIaÇ¤sV
e
abZV i½RhasXgo]V!o]^Q
e
abQyVaZUYs\]Qyo]VWU«a
e
V!`VWOTOJQTo_ab\ %s r

ab\_n8Qyo_V¤ab`[]VWO
a
e
V$Oyo]Y\8^`\§¡aZz]`VÂum
   /  ﬃ+ﬂ& ﬃ%ﬂ  ﬃ)& ﬀ  ﬂ  ﬃ%ﬂﬁ  ( !
(
V
e
[]\ﬂQyo_ViUI[_QT^½ËQyo
e
VWasnﬂ¨Y
eyÆ
`Ysasn]OGYZ\LP 6¡

hjŁL]ªCab\mnh 
d
^Qyoz_asOViX%YZ\P£mZ[
e
aQT^Ys\Ã¡Jo]V
QRYb½ËQyo
e
VaZn§Y
eTÆ
YcaZn]O
e
[_\¼Ys\¦hjÂLPª ab\_n¦h 
d
^Qyo¼QR¨Y§XY
e
VO

aZ\_nYZ[
e
½ QTo
e
VWaZn6¨Y
eyÆ
`YsaZn_O
e
[]\¿^\¿QTo]V%U/^QTo¿YZ[
e
X%Y
e
VWOﬂ^`\a¥Xgo]^`lÃCji\_nQyo]VL] 6¡ l
e
YPXVOyOyY
e
VaQy[
e
VOQR^`X%VQyo]V6X%Y
e
V
^nNQTo§YbGQyo]V{hjÂLPªpab\mn§h 
d
l
e
YPX%VWOTOY
e
OWÄ¡Jo]V$QyYZQTab À½RhasXgo]V!O^`É%V

<½haZXgo_V$Oy^`É%Vab\mn8z
e
aZ\_Xgo
l
e
VnP^`XQyY
e
Oy^ÉWV-a
e
Vab`
~
u

^`\Qyo
e
V%Va
e
Xgo]^QyVWXQy[
e
VWOWj<\mn¿aZQTo]V-Qyo
e
V%Va
e
Xgo]^QyVWXQy[
e
VWO{[_OyV-a
Oyo_a
e
Vnwr%
|
6
|
X%asXgo]VZ¡Jo_VaZXWXVWOTO$aQyVW\_XM¼Yb 68% i½RhasXgo]Vﬂ^`OYZ\]V>X%MNX%V`YZ\_ZV
e
Ys\hjŁLPª
aZ\_n¼L] 6¡ÊQTo_ab\wYZ\¦h 
d"
z][PQ$Qyo_VaQTV%\_X%M§Yb 6
|
X%aZXgo_V{^`\QTo]VQR¨Y-l
e
YPXVWOTOyY
e
Oia
e
V{QR¨YXMPX`VWO
`VWOTOQyomab\YZ\6h 
d
nP[]V$QTY{QTo]V![]\]\_V%VWn]VWnXYso]V
e
V%\_X%MYZlAV
e
aQT^Ys\_OJzmV%QR¨VWV%\XY
e
VO%

 	  Í

ÀÒ
  G
Í§Ò 

ÑIÒ]Ï

Í
_Ó
ÑIÒ
 
Ò
_Ó
¡Jo_VŁlAV
e
Y
e
Uab\_X%VWO¨UVaZOy[
e
VWn>^`\-
d
hYZÃQR¨YZ½ QTo
e
VWaZn>¨Y
eyÆ
`YsaZn_O3YZ\LP 6¡

h 
d
ab\mnhjÂLPªÁa
e
V
Oyo]Y\^`\
#
^`Z[
e
V
~

(
VIXYsUlma
e
V$Qyo]V % ½ËJaÇM8hjŁL]ªab\mn§h 
d
^QTo
|
½ÀaÇM8L] 6¡7£
e
OQW\Qyo_^`O
XWaZOyV

LP ¡¦lmV
e
Y
e
UOGzAVQQTV
e
QTo_ab\>hjŁLPªaZ\_nh 
d
Y
e
UﬂYcORQ"Yb]QTo]VJ¨Y
eyÆ
`Ysasn]O%
#
Y
e8 %¸ 
 
   A
QTo]VÂlmV
e
Y
e
Uab\mXV<Ys\8LP 6¡^OUI[_Xgo>o_^so]V
e
Qyo_aZ\QyomaQJYZ\-hjÂLPª7aZ\_n8h 
d
P¡Jo]^O ^OzmVX%aZ[_OViQyo]V
QRYl
e
YZ
e
aZUﬂO^`\Qyo]VI¨Y
eyÆ
`YsaZno_aÇ¤ZV$¤sV
e
M8nP^93AV
e
VW\cQ<
d
hClmV
e
Y
e
Uab\mXVWO

aZ\_n§LP 6¡ÁX%aZ\-zAV%\_V£]Q
a>YZQ<
e
YsU«Qyo]VI[]`Mc½ÀOyo_a
e
Vn-OQ
e
[_XQy[
e
V!QyY^Uﬂl
e
Y¤ZV!QTo]V!QTYbQTaZlAV
e
Y
e
Uab\_X%VZj<\mnY
e
¨Y
eyÆ
`YsaZn_O
  
4
 Z¹*¸ ²
ab\mn

 
  


hjÂLPªomaZO¨\]VWa
e
Qyo_VŁOTabUﬂVilAV
e
Y
e
Uab\_X%ViaZOJh 
d
N¡Jo_^`O¨^`O zmVX%aZ[_OV
%
»
QTo]VŁQR¨Y{l
e
Ys
e
abUO3^`\-¨Y
eyÆ
`YsaZn_OÄo_aÇ¤ZVŁ¤ZV
e
MOy^Uﬂ^``a
e

d
hﬁlmV
e
Y
e
UaZ\_XV

aZ\_n>zAV%\]V%£]QVOyO 
e
YZU
QTo]V<XYsUﬂlmVW\_OyabQyVJYbÐ[_Oy^\_!YZ\]VOyo_a
e
VWn{`a
e
sV
e
68%XWaZXgo]V
>c|Z»
QTo]VzAV%\]V%£]Q3
e
YZUOyo_a
e
VWn68%XWaZXgo]Vab\mn
z
e
aZ\_Xgol
e
VnP^X*QyY
e
nP^`Uﬂ^\]^Oyo]VWOi
e
YsUÅQTo]VI`YZ\]sV
e
asX%X%VWOTO`abQyVW\_XM-Yb"Qyo_V 68%IXWaZXgo]Vs
#
Y
e
¨Y
eyÆ
`YsaZn_O
'4


 
¹Ë'J
 Ä¸ 
aZ\_n

g¸



J¹J%
Qyo_VlAV
e
Y
e
UﬂaZ\_XVO!YZ\hjŁLPª a
e
Vo]^so]V
e
Qyo_aZ\¦QyomaQIYs\
h 
d

#
Y
e
QTo]V!YbQTo]V
ei|
½ QTo
e
VWaZn¨Y
eyÆ
`Ysasn]O

h 
d
ZV%QTOzAVQyQyV
e
lmV
e
Y
e
Uab\mXVÂQyo_aZ\hjŁLPªI
(
o]VW\QTo]V3QTYbQTaZs^OTO[]V ^`nNQToI^`\_X
e
VWasOVO

ab`sQyo]V QR¨YZ½ QTo
e
VaZnÂY
eTÆ
`Ysasn]O×YszPQTaZ^\aio]^so]V
e
lmV
e
Y
e
½
UaZ\_XV$^`\8QTo
e
V%V!a
e
Xgo]^QyVWXQy[
e
VWOz][]Q$hjŁLPªÊaZ\_n§h 
d
zmVW\]V£]QŁUY
e
VÂQTo_ab\§LP 6¡$
(
o_V%\§XYsUlma
e
V
|
½ËJaÇM¥hjÂLPª aZ\_nh 
d"
o_ab<YbQTo]VY
eTÆ
YcaZn]OZVQ{o]^so]V
e
lmV
e
Y
e
UaZ\_XV>Ys\¿hjŁL]ª Qyomab\Ys\
BCBEDF<GHHJI
%~ µ 

 4`·J


³2%±J
#
^`Z[
e
V
~
;',Ł¤sV
e
ab`A
d
hﬁlAV
e
Y
e
Uab\_X%VWOYb
|
½ËQyo
e
VWasn>Y
eTÆ
YcaZn]O¨YZ\§LP 6¡

h 
d
ab\_n§hjŁLPªI
#
^`Z[
e
V

;
k
VW`abQy^`¤ZV$^Uﬂl
e
Y¤ZVWUﬂV%\cQYZ
|
½ QTo
e
VWaZn¨Y
eyÆ
`Ysasn]O ^`\-Qyo
e
V%V!a
e
Xgo]^QyVX*QT[
e
VO%
h 
dG
ab\_n-QRYY
eTÆ
`Ysasn]OJZV%Q<\]VWa
e
OTabUﬂV!lmV
e
Y
e
UaZ\_XV!^`\QR¨Yl
e
YPXVOyOyY
e
O

ab\_n-QTo]VYbQTo]V
e
YZ[
e
lAV
e
Y
e
U/¨Y
e
OyV§YZ\hjÂLPª QTo_ab\CYZ\7h 
d

(
o]V%\7XYZUﬂl_a
e
^`\]hjÂLPªaZ\_nCh 
d
^QToub½ÀaÇM
L] 6¡

Qyo]VÂ`abQQTV
e
ORQT^`ÐZVQgOzmVORQJlmV
e
Y
e
UaZ\_XVY
e
O^©¨Y
eyÆ
`YsaZn_O

ab\_nﬂQTo]VÂYbQyo_V
e
QR¨Yab`msVQJzmVORQ
lAV
e
Y
e
Uab\_X%ViY
e
Qyo
e
V%V!Y
eTÆ
YcaZn]OW
(
o]VW\wQyo]VﬂQTYbQTaZÄ^`OTOy[]V{^nNQTow^O

½ÀJaÇM

hjŁL]ª¢ZVQgOÂzmVORQlAV
e
Y
e
Uab\_X%VIY
e
YZ[
e
Y
eTÆ
`Ysasn]O

aZ\_n8zmYZQyoh 
d
ab\_nLP 6¡7ZV%QJzAVWOQ<lAV
e
Y
e
UﬂaZ\_XVŁY
e
QTo
e
V%V$¨Y
eyÆ
`Ysasn]O%
#
Y
e
Y
eTÆ
YcaZn
'4


 
¹
aZ\_n
·%¸   
%¹· b
Qyo]V$QTo
e
VWV!a
e
Xgo]^QTVWXQy[
e
VWOZV%Q¤ZV
e
MOy^Uﬂ^``a
e
QyYZQTab×lAV
e
Y
e
Uab\_X%VZ

O^`\]
e
V%aQT^¤sV^`Uﬂl
e
Y¤ZV%UﬂVW\sQ #§aZOÄUﬂVQ
e
^XJQTYXYZUﬂl_a
e
VJQTo]ViOylmVWVWnP[_lYbAQyo
e
V%V<a
e
Xgo]^QyVX*QT[
e
VO

QTo]VlmV
e
Y
e
Uab\mXVYb_VW¤ZV
e
M$¨Y
eyÆ
`Ysasn$^`O"Oyo]Y\^`\
#
^`Z[
e
V

\I£_Z[
e
V


ab`cQyo]VY
eTÆ
`Ysasn]OÃzAV%\_V£]Q
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
%

¡Gabz_V
~
;Gj¤ZV
e
aZZVYZ
e
V%aQT^¤sV<^`Ul
e
Y¤sV%UﬂV%\cQTO3YbÃab`_QTo]V<QRYb½ËQyo
e
VaZn¨Y
eyÆ
`Ysasn]O"^\>Qyo
e
V%Via
e
Xgo_^QTVWX*½
QT[
e
VWOW
Ò W     Í-Ñ  Ó  # 
{
ﬁ 
   
|
½ËJaÇM %s
ﬁs}
tZu

u %Z
|
t
~
%
~
r %Z
ﬁ

t
c|
uZ½ËJaÇM %Z
ﬁ

}s|
%Z ucr

ﬁ
%s r
}	ﬁ
u


½ËJaÇM %Z
ﬁ
tbu
Z~
%Z r

r

|
%Z
~
usu %


¡aZz]V

;3j ¤sV
e
abZVŁYbÄj<YbQyo]V$QRYb½ËQyo
e
VWasn>Y
eTÆ
YcaZn]O¨YZ\6hjŁLPªab\_n§h 
d

Ò     Í-Ñ  Ó 
I 
ﬁ 
   
%½ÀJaÇM %s
ﬁ s|b~

%s
ﬁ

t
c|
|
½ÀJaÇM %s r
ﬁ	ﬁ
r %s r
}	ﬁ
u

ub½ÀJaÇM %s
~
ru


%s
~
uZu %



e
YZU¢U{[]QT^½ËQyo
e
VaZn
e
[]\]\_^\]{^\Qyo
e
V%V$a
e
Xgo]^QyVX*Qy[
e
VO%G¡Jo]VÂaÇ¤sV
e
absV
e
VW`abQy^`¤ZVi^`Uﬂl
e
Y¤ZV%UﬂVW\sQgO3YZÃQyo]V
QRYb½ËQyo
e
VaZn>Y
eTÆ
YcaZn]OJa
e
V!Oyo]Y\8^`\§¡aZz]`V
~
 jQ<VW¤ZV
e
MXWaZOyV

h 
d
YszPQTaZ^\_Oaﬂo_^so]VWOQiaÇ¤ZV
e
aZZV
e
V%aQT^¤sV8^`Uﬂl
e
Y¤ZV%UﬂVW\sQabUﬂYs\]QTo]VQyo
e
VWVa
e
Xgo_^QTVWX*QT[
e
VWOWﬁhjÂLPªFZV%QTOﬂo]^`Zo]V
e
aÇ¤ZV
e
aZZV
e
V%aQT^¤sV
^`Uﬂl
e
Y¤ZV%UﬂVW\sQ!QTo_ab\¿LP 6¡¢o]VW\¥Qyo]VQyYbQgab^`OTOy[]V>^nNQyo^OuZ½ËJaÇM¼aZ\_n

½ÀJaÇMZ
(
o]V%\Qyo]VQyYbQgab
^OTO[]V$^nNQyo^O
|
½ÀJaÇM

LP 6¡7ZVQgOa^QQTV
e
o]^`Zo]V
e
aÇ¤ZV
e
absVilAV
e
Y
e
Uab\_X%ViQTo_ab\hjŁL]ª

O^`\]
e
VV
e
VW\_XV!^`Uﬂl
e
Y¤sV%UﬂV%\cQ,+.-ﬁasO<UﬂVQ
e
^XÂQyY8XYZUﬂl_a
e
V$QTo]VﬂhjÂLPªpaZ\_nh 
d"
VIOyo]Y
QTo]V
e
VO[]QTOI^\
#
^s[
e
V

¥ª<V
e
V

¨V8[_OVQyo]V8lmV
e
Y
e
UaZ\_XV8YbiOy^\]sVQyo
e
VWasn
e
[]\]\]^`\]¼aZYs\]V>Ys\
h 
d
asOQTo]V
e
V%V
e
V%\_X%VZ
#]e
YZU¾£_s[
e
V
]
hjŁLPª«YZz]QTab^`\_Oo]^`Zo]V
e
^`Uﬂl
e
Y¤ZV%UﬂVW\sQ{Qyo_aZ\h 
d
aQ
% ½ËJaÇMIX%YZ\P£_s[
e
aQy^`YZ\{Y
e
£_¤ZV<Y
eTÆ
YcaZn]O

ab\mnh 
d
YZzPQgab^`\_OÄQTo]V<Ys\]VY
e
O^©Y
eTÆ
YcaZn]OW ji\_nY
e
Y
eTÆ
YcaZn
  J
4 
  Z¹*¸ ²
hjÂLPª ab\mn¥h 
d
ZV%QOyaZUVﬂlAV
e
Y
e
Uab\_X%V{aQ % ½ËJaÇM§XYZ\]£_Z[
e
aQT^Ys\Ã{jQ
|
½ËJaÇM§XYs\P£_Z[
e
abQy^`YZ\

hjÂLPª¢ZV%QTO$o]^`Zo]V
e
^Uﬂl
e
Y¤ZVWUVW\cQŁQTo_ab\h 
d
Y
e
OyV%¤sV%\¼¨Y
eyÆ
`YsaZn_O

ab\mn
OTabUﬂVŁ^Uﬂl
e
Y¤ZVWUVW\cQaZO<h 
d
Y
e
QRYIY
eTÆ
`Ysasn]O

ab\mn-h 
d
YZ\]`MZV%QTO Qyo]V$o]^`Zo_V
e
^Uﬂl
e
Y¤ZVWUVW\cQ
Y
e
Qyo
e
V%VY
eTÆ
YcaZn]OW¿jQ>uZ½ËJaÇM¦XYs\P£_Z[
e
abQy^`YZ\

Qyo]V6OTabUﬂV§XYs\_X`[_Oy^Ys\^OﬂYZzPQgab^`\]VWnÃCLNY¥UYcORQ
XWaZOyVWO

hjŁLPªX%ab\^`Uﬂl
e
Y¤sViQTo]VlAV
e
Y
e
Uab\_X%VÂo_^so]V
e
QTo_ab\h 
d
^Qyo6a`VWOTOo_a
e
nPJa
e
VŁz_[_nPZV%QTO
Y
ei|
½ËQyo
e
VWasn>Y
eTÆ
YcaZn]OW¡Jo]VaÇ¤sV
e
absV
k
V%G^OJ^OQ<^\§¡Gabz]`V


¡Y
Æ
\]YQyo_V{lAV
e
Y
e
Uab\_X%VUﬂY
e
VIX`VWa
e
`M8Ys\¼hjŁLPª

¨VXYZUﬂl_a
e
VQyo]V{
d
hYb3VW¤ZV
e
MQyo
e
VWasn
^`\ab`mQTo]V!Y
eTÆ
`Ysasn]O3^`\8Qyo
e
V%V$a
e
Xgo]^QyVWXQy[
e
VWO^QyonP^93AV
e
VW\sQ^OyOy[]VÂ^`nPQyo_OJ^`\
#
^`Z[
e
V$t]ÄjQ
|
½ÀaÇM
YZQTYbQgabÃ^OyOy[]V!^nNQyo
¬ﬀ#
^s[
e
VWt]%
»
LP 6¡ÁX%aZ\zmVW\]V£]QÂaﬂYZQ<
e
YsUÅQTo]V![]`Mc½Ooma
e
VWn-ORQ
e
[_XQy[
e
Vab\mn
YszPQTaZ^\mO o]^`Zo-lAV
e
Y
e
UﬂaZ\_XVÂaQJUab\NM>X%asOVO

VWOylmVX^ab`MﬂY
e  J
 
 Z¹*¸ ²
aZ\_n
 %¸ 
 
   
	Ł[]VÂQyY
QTo]Va
e
ZV
e
Oyo_a
e
VWn 68%>XWaZXgo]Vab\mnz
e
ab\mXgo¼l
e
VWn]^`XQyY
e
hjÂLPª¢YZ[PQTlmV
e
Y
e
UOIh 
d
aZ`OyY8Y
e
Uab\NM
QTo
e
VWaZn_O%',Ł\]V!^`UﬂlmY
e
Qgab\cQJQyo]^`\]ﬂQyomaQ<V$X%YZ[]nn
e
aÇﬁ
e
YsU Qyo_V!£_Z[
e
VÂ^`OQyo]V![]\] ab^
e
\]VOyOJYZÄL] 6¡
o_^`XgoX%YZUﬂVWO$
e
YZU Qyo]Vyh ,

i¡ÈV%QTXgo¦lAYZ`^`X%MQTo_aQ aÇ¤sY
e
OÂQyo]V> aZOQyVWOQQTo
e
VaZnwo]VW\¥VQTXgo_^\]
^`\_OQ
e
[_X*QT^Ys\_O

o]V
e
VaZOÂhjÂLPªaZ\_nh 
d
omaÇ¤ZV!QTo]V aZ^
e
\]VWOTOJY
e
Qyo_VQyo
e
VaZn]Oi^\a>¨Y
eyÆ
`YsaZnÃJjQ
uZ½ËJaÇMab\_n

½ËJaÇMﬂYbGQyYbQgab×^OyOy[]V$^nNQyo

aOyaZUVŁQ
e
V%\mn-XWab\-zmV!YszPQTaZ^\_VWn-aZOaQ
|
½ËJaÇMX%asOVs
BCBEDF<GHHJI
% µ 

 4`·J


³2%±J
#
^`Z[
e
V

;
k
V%V
e
V%\_X%VÂ^`Uﬂl
e
Y¤ZV%UﬂVW\sQYZ
|
½ËQyo
e
VaZn>Y
eTÆ
YcaZn]O¨YZ\hjÂLPªÊab\_n§h 
d

(
V-aZ\_ab`MPO^O!QTo]V-lmV
e
Y
e
Uab\mXV>YZ<Qyo]VOy^\]sV>Qyo
e
VWasn¦YZ\ﬁhjŁLPª«ab\_n¿h 
d
UﬂY
e
V8n]VQTaZ^JaQ
o_V
e
VZ<¡Jo]VWMXWab\§zAV{X%`asOyOy^£mVWn^`\sQTYuX%`asOyOyVWOW %
»

#
Y
e
b¹ 
   
2J
 Ä¸ 
ab\_n 
 
ﬀc² 
ﬀ 
4  
QTo]V
  
 J
ab\mn
)
 s²
l
e
Ys
e
abUO"zAV%\]V%£]QJa`a
e
sV
e
6'%iX%asXgo]V<YZ\8hjÂLPªab\_nﬂsVQ o]^`Zo_V
e

d
h
QTo_ab\6Qyo_abQÂYs\¥h 
d"
z][PQ!nPY\_YbQ!XYZUﬂlAVQTVIQTo]V{`YZ\_aQyVW\_XM[]\_^Q$^QTo6QTo]VX%Yb½
e
[_\]\]^`\]Qyo
e
VaZn


b¹  Ä¸ 
ab\_n
 
4  
aQJQTo]V!OyaZUVÂQT^UﬂV

O[_Xgo8QyomaQiX%aZ[_OyVÂao]YsV$lAV
e
Y
e
UﬂaZ\_XVÂ^`Ul
e
Y¤sV%UﬂV%\cQW
|s»

#
Y
e>· %¸   
 %¹·	
aZ\_n
4¹  
 
¹J:%¹*
Qyo_V
· %¸  
aZ\_n
 b¹ 
a
e
VIzAYbQTo¥UVWUﬂY
e
M§^\cQyVW\_Oy^¤sV
aZ\_n^`\cQyV%sV
e
^\cQyVW\_Oy^¤sVil
e
YZ
e
aZUﬂO

QTo]VÂasn]nPVnYZ\]VŁXMPX`VŁasX%XVOyO3Qy^`UﬂVŁYZ 68% i½haZXgo]ViXWab[_OyVWO3Qyo]VWU
n]V%
e
aZn]^\]6Qyo]V-lmV
e
Y
e
UaZ\_XVO%
ﬁs»

#
Y
e 
J
 J±m
ab`¨Qyo]V8QR¨Y¼l
e
YZ
e
abUO!omaÇ¤ZVa
e
VW`abQy^`¤ZV>o_^so

e
V<@c[]VW\_XM{Yb×`YZ\]aQTV%\_X%MI^`\_OQ
e
[_X*QT^Ys\_O aZ\_nXYsUlAVQTVQyYI[_OV<Qyo]ViOyo_a
e
Vn{`YZ\_`abQyVW\_XM{[]\]^Q

QyoN[_O
XWab[_OyVia$QTYbQgab_lAV
e
Y
e
Uab\_X%VinPVW
e
aZnP^`\]_u
»

#
Y
e   J
 
 Z¹*¸ ²
ab\mn

g¸



J¹J%
ab`]QTo]Vil
e
YZ
e
aZUO
X%YZUﬂlAVQyVIQyY-[_OyVQyo_VOyo_a
e
VWn`YZ\_aQyVW\_XM[]\_^Q$o]^Xgo6UaÇMXWab[_OyVIlAV
e
Y
e
Uab\_X%VInPVW
e
aZnP^`\]

z][PQ
zAV%\_V£]QUﬂY
e
V{
e
YsU Qyo]Va
e
ZV
e
Oyo_a
e
Vn 68%XWaZXgo]Vﬂab\_n¼z
e
ab\_Xgo¼l
e
VWnP^X*QTY
e
aQ$Qyo_V>OyaZUVQT^UﬂV

Qyo]V
aQyQyV
e
 asX*QTY
e
Uﬂa
Æ
VO QTo]VŁQyYbQgabÐlAV
e
Y
e
UﬂaZ\_XVÂ^`Ul
e
Y¤N^`\]_i[_VŁQTYIQTo]V!OyaZUﬂVŁOyo_a
e
VWn 68%$X%aZXgo_VŁab\mn
z
e
aZ\_Xgoﬂl
e
VnP^X*QyY
e
YZ\L] 6¡

QTo]V<lAV
e
Y
e
UﬂaZ\_XVYZÃO^`\]Z`VQTo
e
VaZn^`\^Q^`O ^
Æ
VJQTo_aQYZ\hjŁLPªI
(
^Qyo
QTo]VI^OTO[]VI^`nNQTo6^`\_X
e
VWasO^`\]

LP 6¡ÊOy[=3ÐV
e
O<UﬂY
e
V$
e
YsU«Qyo]V{yh ,

i¡7V%QTXgo6lAYZ`^`X%M8o_^`XgoXWab[_OyVWO
a`Y¨V
e
^Uﬂl
e
Y¤N^\]Yb"lAV
e
Y
e
UﬂaZ\_XVŁQyomab\hjŁLPªÊaZ\_n§h 
d

(
VﬂZ^`¤ZV{Qyo]Vﬂz
e
ab\_Xgol
e
VnP^X*Qy^`YZ\¼o]^Q
e
aQTV{YZOy^\_Z`VIQTo
e
VaZn^\
#
^s[
e
V %
}
{LP 6¡Èab\_n¥hjŁLPª
zAV%\_V£]Q"
e
YZUpaÂOo_a
e
Vn!a
e
ZV
e
z
e
ab\_Xgo{l
e
VnP^X*QyY
e
aZ\_nsVQ"o]^`Zo]V
e
o_^Q
e
aQyVaQ"\]VWa
e
o_ab_Yb_Qyo]VX%asOVO

Y
e
QTo]ViYZQyo]V
e
X%asOVO a!`Y¨V
e
o]^Q
e
aQTVQyo_aZ\YZ\8h 
d
\]Y
e
Uab`MﬂXYsUVOÄ
e
YZU¢a!o]^`ZoﬂY
e
Ja
e
nﬂOlAV%Vn
XWab[_OyVWOJUﬂY
e
V$z
e
ab\_Xgo-^`\_ORQ
e
[mX*Qy^`YZ\mOQyYzAVl
e
VWnP^X*QTVWnab\_n8UﬂY
e
V!Uﬂ^`O½Ël
e
VnP^`XQy^`YZ\_OJYPXWX[
eTe
^`\]m
(
^Qyo
QTo]Vﬂ^`OTOy[]Vﬂ^`nNQTo¥^\_X
e
VaZOy^\_

Qyo_Vﬂn]^3ÐV
e
V%\_X%VWO$YZ Qyo_VﬂY
e
a
e
n6OylAV%VWn¥aZUYs\]8Qyo
e
V%Va
e
Xgo]^QyVX*Qy[
e
VO
a
e
VOyUab`V
e
ab\_n¥OyUﬂaZ`V
e
aZ\_n¼Qyo]V>zAV%omaÇ¤c^`Y
e
OÂYbQyo
e
VWasnwYZ\hjŁLPª ab\_n¦h 
d
a
e
VﬂUﬂY
e
V`^
Æ
V%`M
aZ\_nn]^3ÐV
e

e
YZU«Qyo_abQ!YZ\¼LP ¡$Ã¡Jo]^`O$XWab[_OyVQTo]V{o_^Q
e
aQyV{YZ\¦hjŁLPªab\_n¥h 
d
zmVXYZUﬂVﬂO^`Uﬂ^a
e
aZ\_n-a
e
VÂo_^so]V
e
QTo_ab\8Qyo_abQ<YZ\§LP 6¡$
¡Jo]VŁÀ½RhasXgo]V<o]^Q
e
aQTVWO Yb Oy^\]sV<Qyo
e
VWasnﬂ^QTonP^93AV
e
VW\sQ^`OTOy[]Vi^nNQyomO¨a
e
Vl
e
VWOyV%\cQTVWn^`\
#
^s[
e
V
%%ZijQ$UﬂYsOQŁX%asOVO

hjŁL]ªÈaZ\_nLP 6¡ÁYszPQTaZ^\¼ao]^`Zo]V
e
o]^Q
e
aQTVQTo_ab\wh 
d
nP[]V{QyYQyo]VOo_a
e
Vn
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
%t
#
^`Z[
e
V!t;3LN^`\]Z`V$Qyo
e
VaZn8lmV
e
Y
e
Uab\mXVÂ^\-Qyo
e
VWV$a
e
Xgo_^QTVWX*QT[
e
VWO^QTo6nP^93AV
e
VW\sQ^OyOy[]V$^nNQyo_OW
BCBEDF<GHHJI
|Z} µ 

 4`·J


³2%±J
OQ
e
[_XQy[
e
V

z][]QYs\¦Qyo]V-XYs\sQ
e
a
e
Mw^<Qyo]V-Ooma
e
VWnOQ
e
[_X*QT[
e
V^O{X%YZUﬂlmV%QyVn¤ZV
e
MwUI[mXgozNM¼QTo]VXYb½
V%©P^`OQyVn¦Qyo
e
VaZn]O{^\¿a6Y
eTÆ
YcaZn
A
 
  
ﬁab\_n
¹


 ¶ 
  A¹
Y
e
V©]abUﬂl]`VZ¦\¿aZn]nP^Qy^`YZ\

OYsUﬂV
QTo
e
VWaZn_O
e
VaZXgo6QTo]Vo]^`Zo]VORQlAYZ^`\cQYbJÀ½RhasXgo]Vo]^Q
e
abQyV
¬
b¹ $  J
 * Z¹*¸ ²  '

- %¸ A


	J%¹JW»
o_^`XgoUﬂVWaZ\_OQTo_aQ
ﬁc|
À½haZXgo_V$Oy^`É%V^O<Oy[=5>X^`V%\cQ<Y
e
Qyo]VWUFn][
e
^`\]ﬂQTo]VIOy^U{[]`abQy^`YZ\ÃLNY^ÄQyo]V
QRYQyo
e
VaZn]O!^`\aY
eTÆ
YcaZn¼o_aÇ¤ZV>Oy^Uﬂ^``a
e
zAV%o_aÇ¤N^`Y
e
O$Qyo]VÀ½RhasXgo]Vo]^Q
e
aQyVYZJQyo]VWUYs\hjŁLPª
^``A`^
Æ
V<QTo_aQYs\-h 
d"
YbQTo]V
e
^`OyV<QTo]VÂo]^Q
e
aQTViUaÇMNzmVŁo]^so]V
e
Y
e
Ys\]ViQTo
e
VWaZnab\_nYV
e
Y
e
Qyo]V
YZQyo]V
e

(
^QTowQyo]Vﬂ^OyOy[]Vﬂ^`nPQyow^\_X
e
VaZOy^\_

Qyo_V^`\_X
e
VaZOy^\]8Ybo]^Q
e
aQTV{Ys\¦hjÂLPª¢ab\_n¦h 
d
Y
e
UﬂYcORQYbÃQTo]ViQTo
e
VWaZn_O¨a
e
VŁo]^so]V
e
Qyomab\>QTo_aQJYZ\-LP 6¡

h 
d
^\_X
e
VaZOyVWO UY
e
VÂaQ
|
½ÀaÇMab\_nub½ÀaÇM
YZ QTYbQTaZÃ^OyOy[]V$^`nPQyo

aZ\_n§hjŁLPªÊ^`\_X
e
VaZOyVWOUﬂY
e
VÂabQ

½ÀaÇMﬂYbGQyYZQTaZ×^`OTO[_VÂ^nNQToÃ
¡Jo]V <½haZXgo_Vo]^Q
e
aQyVOYb Oy^`\]Z`V!Qyo
e
VaZn^`\§QR¨YZ½ QTo
e
VWaZn-Y
eTÆ
YcaZn]Oa
e
V!s^¤sV%\§^`\
#
^s[
e
V %
|

L] 6¡aZ\_n>hjŁLPªYZzPQgab^`\o_^so]V
e
o_^Q
e
aQTVQyo_aZ\8h 
d
Y
e
UﬂYcORQ3YZmQTo]VQyo
e
VaZn]OW
(
^Qyo^OyOy[]V^nNQyo
^`\_X
e
VaZOy^\]

Qyo]Vo]^Q
e
abQyV8YbiQTo
e
VWaZnnPVWX
e
VaZOyVWOI^\ab`Qyo]V-Qyo
e
VWV-a
e
Xgo]^QyVX*QT[
e
VO

z_[PQ8h 
d
abQﬂa
`YV
e
OylmVWVWn-Qyomab\hjŁLPªÈab\_n§LP ¡n][]V!QyY>Qyo]VYs\]VXMPX%V$ asORQTV
e
asX%XVOyO<`abQyV%\mXM^`\§^QWJ\6OYsUﬂV
XWaZOyVWO

QTo]VŁQyo
e
VWasn
¬
b¹  
J	  P )
§ab\mn
Ä¸ »
sVQgO¨a{YV
e
o]^Q
e
aQTViVW¤ZV%\8^QTo8a{`a
e
sV
e
Oo_a
e
Vn
i½haZXgo]VsI¡Jo]VnP^93AV
e
VW\_XVOŁYZ o]^Q
e
abQyVﬂabUﬂYZ\_>Qyo
e
VWVa
e
Xgo]^QyVX*QT[
e
VOŁa
e
V¤ZV
e
M6OyUab`"^\¥abz_OyYZ`[PQTV
¤aZ[]VO

z][PQ3QTo]VWOyViOyUab`_nP^93AV
e
VW\_XVO3X%aZ[_OVJQTo]V£_\mab]
d
hlAV
e
Y
e
Uab\_X%VYbAQyo
e
VWasn]OÄ^`\ﬂQyo]VWUÈa
e
ZV
e
n]^3ÐV
e
V%\_X%VWOW
\-ab`

Qyo_VÂOyo_a
e
VWnORQ
e
[_XQy[
e
ViYs\-LP ¡ab\_n-hjŁLPªX%aZ\z
e
^\_{ao_^so]V
e
z
e
ab\_Xgo>l
e
VnP^`XQy^`YZ\>o_^Q
e
aQTVÂaZ\_n"68%$X%aZXgo_VŁo]^Q
e
aQyV$aQJUﬂYsOQ<X%aZOyVWO

ab\_nQyo_V%\X%ab[mOVOao]^`Zo_V
e
O^`\]sVÂlmV
e
Y
e
UaZ\_XVs

[PQ
n][]VQyY6Qyo]V8YZ\]VX%MPX`VYs\]ZV
e
aZXWXVWOTO!aQTV%\_X%M¼^`\ <½haZXgo_V

OYsUﬂVﬂQyo
e
VWasn]OsVQ{a`Y¨V
e
o]^Q
e
aQTV
aZ\_na8`Y¨V
e
lAV
e
Y
e
Uab\_X%VZ,Ł\¥LP 6¡

Qyo_V{QTo
e
VWaZn_OŁ^`\¼a8Y
eTÆ
`Ysasn6XYsUﬂlmV%QyV{QyY[_OyVIQTo]VOo_a
e
Vn
OQ
e
[_XQy[
e
VWO

ab\_nZV%Qﬂao]^`Zo]V
e
lAV
e
Y
e
Uab\_X%V>QTo_ab\YZ\hjÂLPªFab\_nh 
d
^ŁQyo]V§XYsUﬂlmV%QyV%\mXV-^`O
e
VWaZ`M8azmVW\]V£_QŁYb Oyo_a
e
^`\]

ab\_n6ZVQÂa>`Y¨V
e
lmV
e
Y
e
UaZ\_XV!Ys\§Qyo]VXYs\sQ
e
a
e
M8^ÄQTo]V{X%YZUﬂlAVQyVW\_XV
XWab[_OyVWOJa{Qyo
e
VaZn-YZzPQgab^`\]^`\]{UﬂY
e
V
e
VWOyYZ[
e
XVOaZ\_nQyo]V!YZQyo]V
e
YZzPQgab^`\]^\_`VWOTOW

   Í

ÀÒ
  G
Í

Ò ÀÒ
 
Ï

Í
]Ó
Ñ{Ò
 
Ò
]ÓG
jŁOUﬂV%\cQT^Ys\]VWn¥zAVY
e
V

o_V%\
e
[]\]\]^`\]§Ys[
e
½ QTo
e
VaZnwY
eTÆ
`Ysasn]O

¨V8aZOTO[]UﬂVa§YZ[
e
½ÀX%Y
e
VhjŁLPª
aZ\_n¦aYs[
e
½XY
e
Vh 
d"
ab\_nwQTo]V8LP ¡VWaQT[
e
VWO$Ys[
e
QTo
e
VaZnPVn¦ab\_n¥Ys\]`M¼uZ½ËJaÇMab\mn

½ÀaÇM6YZ
L] 6¡7a
e
V$XYs\_Oy^`nPV
e
Vn×
\uZ½ QTo
e
VaZn{V©PlAV
e
^UﬂV%\cQgO

Qyo]ViOy^`É%VYbÐÀ½haZXgo]V

<½haZXgo_V<ab\_nz
e
ab\_Xgoﬂl
e
VWn]^`XQyY
e
a
e
VaZC%
~
^`\¥V%¤sV
e
M¥h 
d
X%Y
e
V

o]V
e
VaZO{hjÂLPªÅaZ\_n¦LP 6¡¢ORQT^`3l
e
Y¤N^`n]V>a-QyYbQgab
~
u

Oyo_a
e
Vn 6'%>X%aZXgo_V
aZ\_n-z
e
ab\_Xgo-l
e
VWnP^X*QTY
e
Y
e
ab`ÐQyo]V!QTo
e
VWaZn_OJ^\6aY
eTÆ
`Ysasn×3¡Jo]V!uﬂQT^UﬂVWO<Yb"`a
e
sV
e
68%XWaZXgo]V!ab\mn
z
e
aZ\_Xgol
e
VWn]^`XQyY
e
`VQgOŁhjŁL]ªÁlmV
e
Y
e
Uﬂ^`\]{zAVQyQyV
e
Qyo_aZ\6LP 6¡ab\_n§h 
d
aQ<UﬂYsOQ<X%asOVO%
#
^`Z[
e
V %
ﬁ
s^¤sVWOQyo]V>V%©PlmV
e
^`UﬂV%\cQ
e
VWOy[]QTO!YZYZ[
e
½ QTo
e
VWaZnwY
eTÆ
YcaZn×
(
o]V%\Qyo]VQTYbQgab ^OTO[]V
^nNQTow^O$ub½ÀJaÇM

hjŁL]ª ab\_n¦h 
d
lmV
e
Y
e
U zmV%QQyV
e
Qyomab\¦LP 6¡

aZ\_n¼aZ3Qyo]VﬂY
eTÆ
`Ysasn]OŁYZzPQgab^`\
o_^so]V
e
lmV
e
Y
e
Uab\mXV ^`\!QTo]V%UÁQTo_ab\Ys\{LP 6¡$
(
o]VW\{X%YZUﬂl_a
e
^`\]ÂhjŁL]ªaZ\_n{h 
d"
QR¨Yi¨Y
eyÆ
`YsaZn_O
lAV
e
Y
e
UÊzAVQQTV
e
Ys\hjÂLPª

aZ\_n!QTo
e
V%VJ¨Y
eyÆ
`Ysasn]OÃlAV
e
Y
e
UpzAVQQTV
e
Ys\ﬂh 
d

(
o]VW\IQTo]VJQyYZQTaZc^OTO[]V
^nNQTow^O

½ËJaÇM

aZ"QTo]V>Y
eTÆ
YcaZn]OŁlmV
e
Y
e
UzmV%QQTV
e
Ys\hjÂLPª¢QTo_ab\¥YZ\LP ¡ÈaZ\_nh 
d
 j<\_n
L] 6¡ÊYZ\_M§o_aÇ¤sV{a-OUaZ"^`Ul
e
Y¤sV%UﬂV%\cQiY
e
ab`QTo]Vﬂ¨Y
eyÆ
`Ysasn]Oo]VW\QTo]Vﬂ^`OTO[_V{^nNQyow^`\_X
e
VWasOVO

e
YZU u^`\_ORQ
e
[mX*Qy^`YZ\mO¨lAV
e
X%MPX`ViQTY

^\mORQ
e
[_XQy^`YZ\_OlAV
e
X%MNX%Vs
#
Y
e 4¹  
ﬀ 
4  : 
·%¸  
   
 	
ab\mn

J *¸
  A¹


 
ﬀs² 
 J±_
Qyo_V
e
V$a
e
V$a
e
ZVÂ^Uﬂl
e
Y¤ZVWUﬂV%\cQTOYZ\6hjŁL]ªpab\_n§h 
d
Qyomab\YZ\§LP 6¡$
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb± |
%
#
^`Z[
e
V)%
}
;
¨e
ab\mXgol
e
VWnP^X*QT^Ys\8o_^Q
e
aQTVÂ^`\-Qyo
e
V%V!a
e
Xgo]^QyVX*QT[
e
VO^QTo6nP^3ÐV
e
V%\cQ^OyOy[]V$^`nPQyo_OW
BCBEDF<GHHJI
|s| µ 

 4`·J


³2%±J
#
^`Z[
e
V %%	;"À½haZXgo]V$o]^Q
e
abQyV$^`\8QTo
e
V%V!a
e
Xgo]^QyVWXQy[
e
VWO^Qyo§nP^93AV
e
VW\cQ<^`OTO[_VÂ^nNQTo_O%
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb± |	ﬁ
#
^s[
e
V)%
|
; <½haZXgo_VŁo]^Q
e
aQTVŁ^`\-Qyo
e
V%Va
e
Xgo]^QyVX*QT[
e
VO^QTon]^3ÐV
e
V%\cQ^`OTOy[]V!^`nPQyo_OW
BCBEDF<GHHJI
|u
µ 

 4`·J


³2%±J
#
^`Z[
e
V)%
ﬁ
;8,Ł¤sV
e
ab`Ð
d
hﬁlAV
e
Y
e
Uab\_X%VWOYb"ub½ËQyo
e
VaZn>Y
eTÆ
YcaZn]O¨YZ\§LP 6¡

h 
d
ab\_n6hjŁL]ª
#
^`Z[
e
V %WuŁs^¤sVWO Qyo]VOy^\_Z`V3Qyo
e
VaZnlAV
e
Y
e
Uab\_X%V¨^`\IuZ½ QTo
e
VWaZnV©PlmV
e
^`UﬂV%\cQTOW
#
Y
e
Oy^\_Z`V3Qyo
e
VaZn

QTo]V
e
VŁa
e
VÂOyaZUﬂV<Q
e
VWasn>YZÃlmV
e
Y
e
Uab\mXVŁasO3QTo]VÂY¤ZV
e
ab`_lAV
e
Y
e
Uab\_X%VZ
(
^QToYs[
e
Qyo
e
VWasn]O
e
[]\]\_^\]
QTYZsVQyo_V
e
LP 6¡ÊOy[=3ÐV
e
O
e
YZU«Qyo_VIo]^`Zo6X%YZUﬂlmV%QyVW\_XV{Yb3[_Oy^\_Ooma
e
VWn§OQ
e
[_X*QT[
e
V{abUﬂYZ\]>Qyo
e
VWasn]O

aZ\_nsVQgOÄaiY
e
OVO^`\]sVJlAV
e
Y
e
UﬂaZ\_XV Y
e
QTo]VQyo
e
VWasn]O%Gj<\_n^Qyo^`OTOy[]V¨^nNQTo^`\_X
e
VaZOy^\]

hjŁLPª
aZ\_n§h 
d
ZVQzAVQyQyV
e
lmV
e
Y
e
Uab\mXVŁ
e
YsU Qyo]V![_\_Ooma
e
VWn-O^`\]Z`V$XY
e
VWOJOQ
e
[_X*QT[
e
V

ab\mn§hjÂLPªÊOQy^`
zAV%\_V£]QgO<a^QQTV$
e
YZU Qyo]V$a
e
ZV
e
Oyo_a
e
VWn"68%!XWaZXgo]V$ab\_n-z
e
ab\mXgol
e
VWnP^X*QTY
e


O^`\]
e
V%aQT^¤sVÄ^Uﬂl
e
Y¤ZVWUﬂV%\cQaZO UﬂVQ
e
^X

¨V¨Oo]YwQTo]V
e
VWOy[]QTOÃ^`\
#
^`Z[
e
VA%r] jiOUﬂV%\cQy^`YZ\_VWn!zAV½
Y
e
V

V<[_OyV<QTo]VŁOy^\_Z`V<lmV
e
Y
e
UaZ\_XVYZ×Qyo
e
VWasnﬂ^QTo
~
u

z_aZOyViX%YZ\P£_s[
e
aQy^`YZ\asOÄQyo_V 	
.



^`\¥Qyo_V>V<@c[_abQy^`YZ\
¬
%
»

(
o]VW\¦Qyo]V>QyYbQgab¨^`OTO[_V^`nNQTo^Oub½ÀJaÇM

hjÂLPªÅYszPQTaZ^\_Oo]^so]VWOQ
e
V%aQT^¤sV
^`Uﬂl
e
Y¤ZV%UﬂVW\sQŁY
e
QRY8Y
eTÆ
YcaZn]O

ab\_n¦h 
d
YZzPQgab^`\_O$o]^`Zo]VORQ
e
V%aQy^`¤ZV^`Ul
e
Y¤sV%UﬂV%\cQÂY
e
Qyo
e
V%V
Y
eTÆ
YcaZn]OW¦j<\_nLP 6¡ ab`aÇMPO{o_aZO{QTo]VYVWOQ
e
V%aQT^¤sV8^`Uﬂl
e
Y¤sV%UﬂV%\cQ{Y
e
ab`Qyo]VY
eTÆ
`Ysasn]OW
(
^QyoQyYZQTaZ^OTO[]V-^nNQyo¿^\mX
e
VWaZOy^`\]6QTY

½ËJaÇM

hjÂLPª«ZVQgOo]^so]VWOQ
e
VW`abQy^`¤ZV^`Uﬂl
e
Y¤ZV%UﬂVW\sQ{Y
e
Ys[
e
Y
eTÆ
YcaZn]O

ab\_nh 
d
sVQgOJQyo]V{o]^`Zo]VORQ<Ys\]V$Y
e
Ys\]VY
eTÆ
YcaZn×¨L] 6¡C^`\

½ÀJaÇMXYs\P£_Z[
e
ab½
QT^Ys\ﬂV%¤ZVW\n]YcVO"\]YbQ3Ys[PQylAV
e
Y
e
Up^QTOyV%A^`\ﬂub½ÀaÇMX%YZ\P£mZ[
e
aQT^Ys\Y
e
QTo
e
V%VJ¨Y
eyÆ
`Ysasn]O%¡Jo]V<aÇ¤ZV
e
aZZV
e
V%aQT^¤sVI^`Uﬂl
e
Y¤sV%UﬂV%\cQgOY
e
uZ½ QTo
e
VaZn§Y
eTÆ
YcaZn]OŁa
e
V{Oyo]Y\6^`\w¡Gabz_V

ILP ¡ab`JaÇMNOiZV%QTOŁQyo]V
`YVWOQ aÇ¤ZV
e
absVJ^Uﬂl
e
Y¤ZVWUVW\cQ

aZ\_nhjŁL]ªZV%QTO3Qyo]VŁo]^so]VWOQ
e
V%aQT^¤sV<^Uﬂl
e
Y¤ZVWUﬂV%\cQ3o]V%\>Qyo]VQTYb½
QgabÐ^OyOy[]VÂ^`nNQTo^O

½ÀaÇM

aZ\_n-h 
d
ZV%QTO¨Qyo]VÂo]^`Zo]VORQJYZ\_VŁo]VW\>QTo]VÂQyYbQgabA^`OTOy[]VŁ^nNQTo8^Oub½ÀaÇMs
¡Jo_VÂnP^93ÐV
e
V%\_X%ViYbGaÇ¤ZV
e
absV^Uﬂl
e
Y¤ZVWUﬂV%\cQTO zmV%QR¨VWV%\-hjÂLPªÁab\_n8h 
d
^O \_YbQJ¤ZV
e
Mﬂ`a
e
sV

z][PQJQyo]V
n]^3ÐV
e
V%\_X%VIzAVQRV%VW\¼LP 6¡ÊaZ\_nQyo_V{YZQyo]V
e
QRY^Oi¤sV
e
Ma
e
ZV
¬

e
YsU«u %	 aQÂub½ÀaÇM-XYs\P£_Z[
e
abQy^`YZ\
QTY

}
 aQ

½ÀJaÇMﬂX%YZ\P£mZ[
e
aQT^Ys\
»

LcQT^`

¨V8[_OyV
e
V%V
e
V%\_X%V>^`Ul
e
Y¤sV%UﬂV%\cQ ,+.-aZOUﬂV%Q
e
^`X>QyY¼X%YZUﬂl_a
e
V-hjÂLPª«ab\_nh 
d"
ab\mn
aZ`OyY[_OyV!Qyo_VIO^`\]sV$QTo
e
VaZnlAV
e
Y
e
Uab\_X%V
e
[]\_\]^\_ab`YZ\]V!Ys\h 
d
aZOQyo]V
e
V%V
e
V%\_X%VZJ¡Jo]V
e
VWOy[]Q
^OOo]Y\¦^`\
#
^`Z[
e
V %
~
\ %½ÀaÇMwXYZ\]£_Z[
e
aQT^Ys\

hjŁLPª YZ[PQTlmV
e
Y
e
UOﬂh 
d
Y
e
QTo
e
VWVY
eTÆ
½
`Ysasn]O

aZ\_n-h 
d
Ys[PQylAV
e
Y
e
UOJhjÂLPªY
e
QRYIY
eTÆ
`Ysasn]OWj<\mn^`\
|
½ËJaÇMﬂXYZ\]£_Z[
e
aQT^Ys\

hjŁLPª
Ys[PQylAV
e
Y
e
UO<h 
d
Y
e
aZÐQTo]V!¨Y
eyÆ
`Ysasn]O%G¡Jo]VaÇ¤ZV
e
aZZV<¤aZ[]V!YZ
k
V%G^O<Oyo]Y\-^\¡aZz]`Vt]
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb± |
r
#
^`Z[
e
V)% u ;3LN^`\]sV$QTo
e
VaZn8lmV
e
Y
e
UaZ\_XVÂ^\-QTo
e
VWV!a
e
Xgo]^QTVWXQy[
e
VWO^Qyo§nP^93AV
e
VW\sQ<^OTO[]V$^nNQyomO%
#
^`Z[
e
V %Çr=;
k
V%aQT^¤sVi^`Ul
e
Y¤sV%UﬂV%\cQ3Ybub½ËQyo
e
VWasnﬂ¨Y
eyÆ
`YsaZn_O"^\Qyo
e
V%VÂa
e
Xgo]^QTVWXQy[
e
VWOÄ^Qyo-nP^93AV
e
VW\sQ
^OTO[]V$^nNQyomO%
BCBEDF<GHHJI
|Z~ µ 

 4`·J


³2%±J
¡aZz]V

;"j¤ZV
e
aZZV
e
VW`abQy^`¤ZVÂ^Uﬂl
e
Y¤ZVWUﬂV%\cQTOYbGQyo
e
VWV$a
e
Xgo_^QTVWX*QT[
e
VWO^QTo§nP^3ÐV
e
V%\cQ<^OyOy[]V$^nNQyo_OW
¨Ò W   W  Í-Ñ  Ó  # 
{
ﬁ 
   
uZ½ËJaÇM %Z u
ﬁ
rsr
~
%Z

u
}

u
~
%Z tsrZt
|ﬁﬁ

½ËJaÇM %Z u %
~s}s| |
%Wt
	ﬁ	ﬁ |
%	%%WtZu
¡Gabz_V!t;3j¤ZV
e
aZZV
e
V%V
e
V%\_X%VÂ^`Uﬂl
e
Y¤ZV%UﬂVW\sQJYb"ub½ËQyo
e
VaZn>Y
eTÆ
YcaZn]O¨YZ\6hjŁL]ªÊab\_n6h 
d

  ÍÑ  Ó
 
Ò     ÍÑ  Ó

I  ﬁ 
   
% ½ËJaÇM uZ½ËJaÇM %Z t
ﬁ
uZu
ﬁ
% %s tcrbt
|ﬁ	ﬁ
|
½ËJaÇM 

½ËJaÇM
|

ﬁs}
tZtZu
|
%	%	%tbu
#
^s[
e
V)%
~
;Äj ¤sV
e
absVi^`Ul
e
Y¤sV%UﬂV%\cQJYb"ub½ËQyo
e
VWasn>Y
eTÆ
`Ysasn]O¨YZ\hjŁLPªÊaZ\_n§h 
d

(
V8aZ`OyY§l
e
VWOyV%\cQQyo_V>o]^Q
e
aQyVYZz
e
aZ\_Xgo¦l
e
VWnP^X*QT^Ys\ab\_n 6'%>X%asXgo]V>aQ
#
^`Z[
e
V %


%
]
ab\mn
%t]
#
^s[
e
V %

Oyo]Y<OÄQTo]VÂz
e
aZ\_Xgol
e
VWnP^X*QT^Ys\o]^Q
e
aQTV<Yb Oy^\_Z`V<Qyo
e
VaZnﬂ^`\ub½ËQyo
e
VaZnV©PlAV
e
^UﬂV%\cQgO%
(
^Qyoa¥Ooma
e
VWn¦z
e
ab\mXgol
e
VWnP^X*QTY
e
LP 6¡ YZzPQgab^`\_Oo]^`Zo]V
e
o_^Q
e
aQyV8Qyomab\h 
d
abQUYcORQX%asOVO%
jiQTo]YZ[_Zo-hjÂLPª7aZ`OyY{Oyo_a
e
VOÄQyo_VŁz
e
ab\mXgol
e
VnP^X*QyY
e
aZUﬂYZ\]!QTo
e
VWaZn_O

Qyo]VÂo]^Q
e
aQTVWO¨Yb×QTo
e
VaZn]O¨^`\
a8Y
eTÆ
`Ysasn]Oia
e
V`Y¨V
e
QTo_ab\¼Qyo_abQ!YZ\¦LP 6¡aZ\_nwh 
d
¡Jo]^`O$^OÂzmVX%aZ[_OVQTo]VhjŁLPªo_asOÂ aZOQyV
e
Y
e
Ja
e
nIOylAV%VWnQTo_ab\ﬂQTo]VQRY$YbQyo_V
e
O

ab\_nﬂX%aZ[_OyVWO"UﬂY
e
Vz
e
ab\_Xgoﬂ^`\_ORQ
e
[mX*Qy^`YZ\mOGQyYzAV<l
e
VWnP^X*QTVWnﬂab\mn
UﬂY
e
VÄUﬂ^OR½Àl
e
VWnP^X*QT^Ys\_OAQyY<zAV3l
e
YPnP[_X%VWn× ¡Jo_V nP^93AV
e
VW\_XVÄYZNo_^Q
e
aQTV3abUﬂYZ\_¨QTo]VÄQTo
e
VWV a
e
Xgo]^QyVX*Qy[
e
VO
^O"¤ZV
e
MOyUab`PzmVX%aZ[_OVQTo]V%M[mOVQyo_V<OyaZUVJz
e
ab\mXgoIl
e
VWnP^X*QTY
e
ab\mnIYs\]MQyo]V<Oy^ÉWVOV
e
¤N^XVWnY
e
Oy^\_Z`V
QTo
e
VWaZn8o_asOJ^QQTVnP^93ÐV
e
V%\_X%VZ
#
^`Z[
e
V %

l
e
VWOyV%\cQTOiQyo]V{À½RhasXgo]Vo]^Q
e
abQyVIYZ O^`\]sV!QTo
e
VWaZn6^\¼ub½ËQyo
e
VWasnV©PlmV
e
^`UﬂV%\cQTOW
(
^Qyo
a8Ooma
e
VWn 6'%IÀ½haZXgo]V

LP ¡pab\_n¥hjŁLPªÈZV%QÂo_^so]V
e
o]^Q
e
aQTVWOiQyo_aZ\¥h 
d
aQ$UYcORQ$X%asOVO%$j<\_n
^Qyo^OyOy[]V§^nNQyo^`\_X
e
VWasO^`\]

Qyo_VnP^93AV
e
VW\_XVzAVQRV%V%\¿QTo]VOyo_a
e
VWnORQ
e
[_XQy[
e
V6ab\mn\_YZ\P½Ooma
e
VWn
OQ
e
[_XQy[
e
V{zAVWX%YZUﬂVWOÂa
e
ZV
e
aZ\_n6a
e
ZV
e

#
Y
e
UﬂV%UﬂY
e
Mc½Ë^`\cQyVW\_O^`¤ZV{l
e
YZ
e
abUO
¬%¹


Ë¶ 4¹ s$
J *¸º
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb± |

#
^`Z[
e
V %

;
e
aZ\_Xgol
e
VWnP^X*QT^Ys\¿o_^Q
e
aQTV§Yb!ub½ËQyo
e
VaZn¨Y
eyÆ
`YsaZn_Oﬂ^\QTo
e
VWV6a
e
Xgo]^QyVWXQy[
e
VWOﬂ^Qyo
n]^3ÐV
e
V%\cQ^`OTOy[]V!^`nPQyo_OW
#
^`Z[
e
V%

;"À½haZXgo]VÂo]^Q
e
abQyV$YbGub½ËQyo
e
VWasn¨Y
eyÆ
`Ysasn]O ^`\8Qyo
e
V%V!a
e
Xgo]^QyVX*Qy[
e
VO¨^QyonP^93AV
e
VW\cQJ^OTO[]V
^nNQTo_O%
BCBEDF<GHHJI
| µ 

 4`·J


³2%±J
#
^`Z[
e
V %t; i½haZXgo]Vo]^Q
e
aQTV<Yb×uZ½ QTo
e
VaZnY
eTÆ
`Ysasn]O"^`\Qyo
e
V%VŁa
e
Xgo]^QTVWXQy[
e
VWOÄ^Qyo8nP^3ÐV
e
V%\cQ ^OTO[]V
^nNQTo_O%
aZ\_n
%¹· _»
Qyo]V§Oyo_a
e
VWnORQ
e
[_XQy[
e
V-YZ\ﬁLP 6¡ aZ\_nﬁhjŁLPª«lAV
e
U^QTOQyo]V-Qyo
e
VaZn]O^`\QTo]V6OyaZUﬂV
Y
eTÆ
YcaZnﬂXYsUﬂlmVW\_OyabQyVQTY{[mOViQyo]ViQyYbQgabAÀ½RhasXgo]ViOyl_aZX%VŁaZ\_nZV%QTO¨o]^`Zo]V
e
o]^Q
e
aQTVWO3Y
e
Qyo]VWU¢Qyo_aZ\
Ys\¥h 
d
Ãji\_n¼Y
e

)
 s²b
^Q$l
e
V%V
e
OÂa8a
e
ZV
e
À½RhasXgo]V

OyY8Qyo]VOyo_a
e
VWn6OQ
e
[_XQy[
e
V{Ys\wLP ¡ab\mn
hjÂLPªaZ`OyYl
e
Y¤N^`nPV$QTo]V{Oyl_asXV!QTY>^\mX
e
VWaZOyV$Qyo_VIÀ½haZXgo]V!o]^Q
e
aQTVYb3^QW<¡Jo_VIo]^Q
e
aQTVWOYZ

	  P
Jb±
aZ\_n

   
¤a
e
Mﬂ¤ZV
e
MﬂUI[_Xgo-aZXWXY
e
nP^`\]!QTYIQTo]V$[_OyaZz]`VŁOyl_aZX%VŁ^Qyo-YbQTo]V
e
XYZ½ËV%©N^OQ Qyo
e
VaZn]O^`\
aY
eTÆ
YcaZn×
#
^`Z[
e
V %t6s^¤sVWOIQyo]V i½RhasXgo]Vo]^Q
e
abQyV8YbÂOy^`\]Z`V>QTo
e
VaZn^\ub½ËQyo
e
VWasn¦V©PlAV
e
^UﬂV%\cQgO%L] 6¡
aZ\_nhjÂLPª zAV%\_V£]Qﬂ
e
YZU a6a
e
ZV
e
Oyo_a
e
VWn i½RhasXgo]V8Oyl_asXV

z_[PQﬂOy[=3ÐV
e

e
YZU¾YZ\]V-XMPX`V`YZ\_ZV
e
asX%X%VWOTOiaQTV%\_X%MQyo_aZ\¥h 
d
Ã¡Jo]VﬂnP^93AV
e
VW\_XVﬂYbabz_OyYZ`[PQyV{o]^Q
e
aQTV{¤aZ[]VOÂYb VW¤ZV
e
M§O^`\]sVIQyo
e
VWasn
zAVQRV%VW\wQR¨Y§l
e
YPXVOyOyY
e
O$^`O\]YbQI¤sV
e
M6a
e
ZV
e
V%©]XV%l]QY
e  

   
4
ab\_n
 
4  :

#
Y
e )


^Q{^`O
a-UﬂV%UﬂY
e
Mc½ÀzmYs[]\_nPVnl
e
YZ
e
aZU

ab\_n¼l
e
VV
e
OÂQyY6a-a
e
ZV
e
i½haZXgo]VOyl_aZX%VZ¡Jo]Vo]^Q
e
abQyVﬂYbJ^Q^`O
a3AVX*QTVWn{¤ZV
e
M!UI[mXgo{zNM$Qyo_V<XYb½ÀV©P^ORQTVWnQyo
e
VWasn]O
e
[]\_\]^\_$Oy^`UI[]QTaZ\]V%Ys[_O`MZGj<\_nIY
e' 
4 : 
^Q3o_asOGa
e
V%aQT^¤sV¨o_^soI
e
V<@c[]VW\_XM{Ybm`YZ\_ÂaQTV%\_X%M^`\_ORQ
e
[mX*Qy^`YZ\mO

QTo]V i½RhasXgo]VJo]^Q
e
aQTVJYbm^Q3^OÄabOY!a43ÐVWXQyVn
¤sV
e
MUI[_Xgo¼zcMQTo]VXYZ½ËV%©N^OQyVWn
e
[]\_\]^\_QTo
e
VaZn]OW
#
Y
e  J
 *
^Q$^OÂ^\mX`[_nPVWn¼^`\¼a8¨Y
eyÆ
`YsaZn^Qyo
o_^so8
e
V<@c[]VW\_XMYb"Ys\]`abQyVW\_XM>^`\_OQ
e
[_X*QT^Ys\_O

Qyo]V!o_^Q
e
aQTV$¤Ça
e
^`VWOasX%X%Y
e
nP^\_{QTYﬂQyo]V![mOyaZz]V!`YZ\_
aQTV%\_X%M>[]\]^Qiab\mn i½haZXgo]V$O^`É%Vs
\aZ

hjÂLPªOyo]Y<OJQTo]VlAYbQTV%\cQy^ab QyY^`Uﬂl
e
Y¤ZVÂQyo]V{Y¤ZV
e
aZ×lAV
e
Y
e
Uab\_X%Vab\_n§Oy^\_Z`V$Qyo
e
VWasn
lAV
e
Y
e
Uab\_X%V>VQTo]V
e
abQ{QRY6QTo
e
VaZn]O{Y
e
aQ{YZ[
e
QTo
e
VaZnXWaZOyVWOW
#
Y
e
YZ[
e
QTo
e
VaZn¦Y
eTÆ
YcaZn]O

^Q
Ys[PQylAV
e
Y
e
UO{LP ¡aZ\_nh 
d
aQ{UﬂYcORQ{XWaZOyVWO

ab\_nwY
e
QRY§Qyo
e
VWasn¦Y
eTÆ
`Ysasn]O$^Q{YZ[]QylAV
e
Y
e
UﬂO
L] 6¡ab\mnh 
d
o]VW\>Qyo_VŁQTYbQgabÐ^`OTOy[]VŁ^nNQTo8^O`a
e
sV
e
Qyo]VW\>YZ[
e
ÄjQJQyo]V!OTabUﬂVŁQy^`UV

^QYszPQTaZ^\_O
aŁO^`Uﬂ^a
e
lAV
e
Y
e
Uab\_X%V aZOÄLP 6¡aQ"YV
e
^`OTO[_V¨^nNQyomO^Qyoﬂa<`YV
e
^Uﬂl]`V%UﬂV%\cQgaQy^`YZ\{XYZUﬂl]`V©P^QRMZ
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb± |
t
#
^`Z[
e
V
|b}
;3LN^`\]sVÂQyo
e
VaZn8lmV
e
Y
e
Uab\mXV$YZ\6hjŁLPªÊaZ\_n6h 
d
^QTo§XYZ\cQTV©NQ<O^QTXgoÃ
ﬁﬀ   ﬃ)( #  "  / ﬃ	(+,  ﬃ%ﬂ 	ﬃ%  ﬀ  ﬂ  ﬃ%ﬂ   ( !
(
V{aZ`OyYX%YZUﬂl_a
e
V!QTo]VIlAV
e
Y
e
Uab\_X%VYbhjÂLPªaZ\_n¼h 
d
^QToXYs\sQTV©NQÂOy^QTXgo]^`\]_ i[]V{QyYQyo]V
OTabUﬂV-Oo_a
e
Vn 6'%-XWaZXgo]V-ORQ
e
[_XQy[
e
Vab\_nz
e
aZ\_Xgol
e
VWn]^`XQyY
e
V-n]Y¼\]YZQﬂX%YZUﬂl_a
e
VQyo]VzAV%o_aÇ¤N^`Y
e
O
YZ¨XYs\cQyV©NQ!O^QTXgo_^\]-YZ\¦LP 6¡Èab\_n¥hjŁLPªI
(
VOy^U{[]aQyV{Qyo_V[mO[_aZGYZ[
e
QTo
e
VaZn¨Y
eyÆ
`YsaZn_O<^`\
QRY¥XY
e
VWOﬂX%YZ\P£_s[
e
aQy^`YZ\mOIYZ!hjŁL]ª ab\_nﬁh 
d
 ¡Jo]V§Oy^ÉWVWOﬂYbÂÀ½RhasXgo]V

<½haZXgo_V-aZ\_nz
e
aZ\_Xgo
l
e
VnP^`XQyY
e
a
e
Vﬂab`
ﬁs|
^\wV%¤sV
e
M6XY
e
VYbh 
dG
ab\_n
~
u

Ys\¦hjÂLPª^QTo¦a8Oyo_a
e
VWn6 aZOyo]^`YZ\Ã
¡Jo_V-asX%XVOyOI`abQyVW\_XM¦YZ <½haZXgo_VYZ\hjŁLPª«^OIYs\]V-X%MPX`V`YZ\]sV
e
Qyo_aZ\YZ\h 
d

(
V8QyVORQﬂYZ\]V
QT^UﬂV%½ÀOy^XV$^`\cQyV
e
¤abO

%ÇrUﬂ^``^`YZ\§XMPX`VWOWÄ¡Jo]VXYs\cQyV©NQ<Oy^QgXgo8^O^`\a
e
YZ[]\mnN½
e
YZz_^\ aZOyo]^Ys\ÃÄ¡Jo_aQ
^OGQyo_V£
e
ORQ"QRYŁQTo
e
VWaZn_O"^\Qyo_VYZ[
e
½ËQyo
e
VWasnY
eTÆ
`Ysasn
e
[]\^\Qyo_VQR¨Y!X%Y
e
VWO£
e
ORQTM

ab\mnQTo]V<YbQTo]V
e
QRYQTo
e
VaZn]OiaZ^QŁ[]\cQy^` QTo]V{^`\cQyV
e
¤ab^`O
e
VaZXgo]Vn§ab\_n-QTo]V%\¼UﬂY¤ZV!^`\ÃŁ¡Jo]VO^`UI[_`abQyVWn6\c[_UIzAV
e
YZ
^`\_OQ
e
[_X*QT^Ys\_OY
e
aZÐQTo]V!Y
eTÆ
`Ysasn]Oa
e
V
s}Z}
Uﬂ^`^`YZ\mO%
#
^`Z[
e
V
|b}
Oyo]Y<OQyo]VOy^`\]Z`V$Qyo
e
VWasn
d
hlAV
e
Y
e
Uab\_X%V$^\-Qyo_V¨Y
eyÆ
`Ysasn]O%ÄjŁO<Oo_Y¨Vn^`\&*9%:+

^QyowXYs\sQTV©NQÂOy^QTXgowhjÂLPªYs[PQylAV
e
Y
e
UOÂh 
d
aQÂUYcORQ!X%asOVO<zAVWXWab[_OyVQTo]V{Oyo_a
e
VWnORQ
e
[_XQy[
e
VWO
n]Y6\]YbQYcOV^\PY
e
UabQy^`YZ\¦Y
e
Qyo_V>Qyo
e
VaZn]OIo]V%\¦QTo]V%MOy^QTXgo¦^`\sQTY6QTo]VYZQyo]V
e
XY
e
VO%\ %½ÀaÇM
X%YZ\P£mZ[
e
aQT^Ys\

UﬂYsOQiYbÄl
e
YZ
e
aZUOJZVQŁzmV%QQyV
e
lAV
e
Y
e
Uab\_X%V!YZ\¼hjÂLPªÊQTo_ab\§Ys\¼h 
d"
aZ\_nYZ\]`M

J	  P3·%¸  s'  
 	%

 
ﬀc²
aZ\_n
J±
ZVQÂzmV%QQTV
e
lmV
e
Y
e
Uab\mXV!YZ\¼h 
d
Ð\
|
½ËJaÇM8aZ\_nub½ÀaÇM
X%YZ\P£mZ[
e
aQT^Ys\_O

hjŁLPª YZ[PQTlmV
e
Y
e
UO8h 
d
aQ\]Va
e
aZ<Qyo]V6l
e
Ys
e
abUO
¬
V%©PX%V%lPQ
 Ð¹
abQub½ÀaÇM
X%YZ\P£mZ[
e
aQT^Ys\
»

#
Y
e
UﬂV%UﬂY
e
M^`\cQyVW\_O^`¤ZV!l
e
Ys
e
abUO
0¹


 ¶ 4¹ s2
 : 3· ¸ Z8  
 	%

)
 s²
aZ\_n
%¹· b
hjÂLPªÁ^Uﬂl
e
Y¤ZVO¨Qyo]V!lAV
e
Y
e
Uab\_X%VŁ¤sV
e
M>UI[_XgoXYsUﬂl_a
e
^\_{^Qyoh 
d

#
^`Z[
e
V
|
%ŁOo]Y<O3Qyo]VŁz
e
ab\_Xgoﬂl
e
VWnP^X*QT^Ys\>o]^Q
e
aQTV<Yb Oy^\_Z`VQyo
e
VWasnﬂYZ\8hjÂLPª7aZ\_nh 
d
^Qyo
X%YZ\cQyV%©NQiO^QTXgoÃ
#
Y
e
aZ Qyo]V^OTO[]VI^`nNQTo_O

Qyo_VIo]^Q
e
aQyVOYbÄl
e
YZ
e
aZUO¨Ys\¼hjŁLPªÈab\_n6h 
d
a
e
V
¤sV
e
M\]Va
e

#
Y
e
l
e
YZ
e
aZU

 P2%¹


Ë¶  Z¹*¸ ² b¹ s
aZ\_n
%¹· b
Qyo]V<o_^Q
e
abQyVWO"Ys\8hjŁLPªCa
e
V
BCBEDF<GHHJI
ﬁs} µ 

 4`·J


³2%±J
#
^`Z[
e
V
|
%	;
e
ab\_Xgol
e
VnP^`XQy^`YZ\o_^Q
e
abQyV8YbŁOy^\_Z`V>Qyo
e
VaZn¦Ys\hjŁL]ª aZ\_n¿h 
d
^QToX%YZ\cQyV%©cQ
Oy^QTXgoÃ
#
^`Z[
e
V
|Z|
;"À½haZXgo]VÂo]^Q
e
abQyV$YbÄOy^\]sVÂQTo
e
VaZn8YZ\6hjŁLPªÊaZ\_n6h 
d
^QTo§XYZ\cQTV©NQ<O^QTXgoÃ
aﬂ`^QQy`V
e
o]^so]V
e
Qyo_aZ\8QTo_aQŁYZ\h 
d"
aZ\_n8Y
e
l
e
YZ
e
aZU
)



 
ﬀc²
  AÐ '4


Qyo]VIo]^Q
e
abQyVWO
Ys\§h 
d
a
e
V!a`^QyQy`V!zmV%QQyV
e
Qyomab\YZ\6hjŁLPªI
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb± ﬁ
%
#
^s[
e
V
|	ﬁ
; <½haZXgo_VÂo_^Q
e
aQTVÂYZGOy^\_Z`VŁQTo
e
VWaZn8YZ\hjÂLPªÊab\_n§h 
d
^Qyo6XYs\cQyV©NQ<Oy^QgXgoÃ
#
^`Z[
e
V
|s|
Oo_Y<O!Qyo_VÀ½haZXgo]V>o_^Q
e
abQyVYZiO^`\]sVQTo
e
VWaZnÃ¥h¨YZUﬂl_a
e
^`\]§^QyoﬁhjŁLPª

h 
d
sVQgO<`Y¨V
e
o]^Q
e
aQyVY
e
a`a
e
sVnPV%
e
VWV$Y
e
l
e
Ys
e
abU
¹


 ¶ 4¹ s  
 	%8
 *¸º
aZ\_n
%¹· 

ji\_n-Y
e
l
e
Ys
e
abU

 P  

C '

 A¹*

)
 s²J±m
ab\mn

   A
h 
d
ZV%QTOUa
e
Z^`\_aZ×o]^so]V
e
o_^Q
e
abQyV{Qyo_aZ\¥hjÂLPªÃjiUYs\]8Qyo]VWU
'4
¦ab\_n

  A
o_aÇ¤sVI¤ZV
e
M`YÊ
d
hÊOylAV%VWn_O

Oy[_Xgo6QTo_aQ
QTo]Vi`YsOQn_aQTa^\PY
e
UabQy^`YZ\>nPYNVWO¨\]YZQX%aZ[_OyV<UI[_Xgo8a43ÐVWX*QYZ\QTo]V%^
e
o_^Q
e
abQyVO%"¡Jo]ViYZQyo]V
e
l
e
YZ
e
aZUO
sVQJ\]VWa
e
o]^Q
e
aQTVWOYZ\6hjŁL]ªaZ\_n§h 
d

(
^QTo8^OTO[]V$^nNQyo-^`\_X
e
VWasO^`\]

QTo]V$o]^Q
e
aQTVŁYZUﬂV%UﬂY
e
M
^`\cQyVW\_O^`¤ZV$QTo
e
VWaZn§n]VWX
e
VWasOVOJYZ\¼hjÂLPªaZ\_nh 
d
XYs\cQy^`\c[mab`M

z][PQ!hjŁLPªÈORQT^` sVQTOio]^`Zo]V
e
YZ\]V
QTo_ab\6h 
d

#
^`Z[
e
V
|	ﬁ
Oo_Y<OJQyo]V <½haZXgo_VIo]^Q
e
aQTVYb Oy^\_Z`V!Qyo
e
VWasn×ÂLP^Uﬂ^``a
e
aZO<Qyo]VÀ½haZXgo]V!o]^Q
e
abQyV

QTo]V
e
V<a
e
VYZ\_M{Uﬂa
e
s^\mab]nP^93AV
e
VW\_XVizmV%QR¨VWV%\ﬂQyo_V<o]^Q
e
abQyVOÄYbÐl
e
YZ
e
abUO"Ys\>hjÂLPªaZ\_nﬂYZ\h 
d

#
Y
e
l
e
Ys
e
abU
%¹


Ë¶ Ä¸  
4  :   A¹*
   A '4


aZ\_n
%¹· b
hjÂLPªÊsVQTOiaﬂ^QQTV{o]^so]V
e
o_^Q
e
aQyVŁQyomab\6h 
d"
ab\_nY
e
l
e
YZ
e
aZU
  J
 * Z¹*¸ ²-
 PC
J *¸ºC
b¹ 
h 
d
sVQTOa{`^QyQy`V!o]^so]V
e
Ys\]VÂQyo_aZ\hjŁLPªI
    &ﬂ 		  ﬃ%ﬂ  	ﬃ%  ﬀ ﬂ  ﬃ%ﬂ   ( !
(
V$XYZUﬂl_a
e
ViQyo]V$lAV
e
Y
e
Uab\_X%ViYbl_a
e
ab`VWmY
eTÆ
YcaZn]O [_Oy^\]
·J
¹*± 
ab\_n
<JJ
±
^`\L
d
6 jÂLPª½
|
* t4+
zAV%\mXgo]Ua
eTÆ
Oy[]^QyVZ"LP 6¡

hjŁL]ª

ab\_n{h 
d
ab`Z[mOV Qyo]Vz_aZOyV3o_a
e
n]a
e
V3X%YZ\P£_s[
e
aQy^`YZ\$^Qyo
~
u

À½haZXgo_V
_~
u

i½RhasXgo]V
A~
u

z
e
ab\_Xgol
e
VWnP^X*QTY
e
¨\QTo]VWOyV!QRYl
e
YZ
e
abUO

aºQTV
e
QTo]Vl_a
e
aZ`V%
Oy[]zP½ËQyo
e
VaZn]Oﬂa
e
VX
e
VWaQTVWn

Qyo]VQTo
e
VWaZn_O{V%©Po]^z_^Qa¥Oy^Uﬂ^``a
e
zmVWo_aÇ¤N^Y
e
Oy[_XgoQyo_abQQyo]V6X%YZ\cQyVW\sQT^Ys\
Ys\¥Qyo]V8o_a
e
nPJa
e
V^` YPXWX[
e

(
o]V%Qyo]V
e
QTo]Vl
e
YZ
e
aZU	^`Ul
e
Y¤sVWO!Y
e
nPVW
e
aZnPVO!lmV
e
Y
e
UaZ\_XVYs\
hjÂLPªÊQTo_ab\§Ys\¼h 
d
Y
e
LP 6¡ÁnPVWlmVW\_n]OŁYZ\§^QTO<Y\§zAV%omaÇ¤c^`Y
e
ab\_n-QTo]Vo_a
e
nPJa
e
V!a
e
Xgo]^QyVWXQy[
e
VZ
h¨YsUﬂl_a
e
^\_I^Qyo6h 
d"
hjŁLPªzAV%\]V%£]QTO<lmV
e
Y
e
Uab\mXVŁ
e
YsU %
»
Qyo]V$a
e
ZV
e
6'%ÂXWaZXgo]V

aZ\_n
|Z»
Qyo]V
BCBEDF<GHHJI
ﬁc| µ 

 4`·J


³2%±J
#
^`Z[
e
V
|
u ;ÄLP^\]sVÂQTo
e
VaZn8lmV
e
Y
e
UaZ\_XVÂYb"l_a
e
ab``V%Ð¨Y
eyÆ
`Ysasn]O ^`\
|
½ËQyo
e
VWasn>UﬂYPnPV!^Qyo§nP^93AV
e
VW\sQ
^OTO[]V$^nNQyomO%
a
e
ZV
e
z
e
ab\_Xgol
e
VWnP^X*QTY
e
z][PQ$abOYOy[=3ÐV
e
O
e
YZU `YZ\_ZV
e
aZX%X%VWOTOJQy^`UﬂV^`\ 68% i½RhasXgo]VZJ¡Jo]V{L] 6¡
V%©Pl]Ys^QgOa<[]`½Ooma
e
VWn!lAYZ`^`X%M$^QToI^QTOGo_a
e
nPJa
e
V
e
VWOyYZ[
e
XVOÃab\_n{ainP^93ÐV
e
V%\cQGyh ,

i¡wV%QTXgoIlAYZ`^XM

e
YZU Qyo_V
k<k
YZ\¼hjŁL]ªÈaZ\_n¼h 
d"
ab\_n§^QÂOyo]Y<OŁa>Uﬂ^`n_nPV{lmV
e
Y
e
UaZ\_XVzAVQRV%VW\whjŁL]ªab\mn
h 
d
Ä¡Y6`VWOTOQTo]V8X%YZ\cQyVW\sQT^Ys\YbiOyo_a
e
Vn¥o_a
e
nPJa
e
V

hjÂLPª V©Pl]`YZ^QTOIQyo]V
k
YZ[]\mnN½
k
YZz]^`\

YcaQ½
lAYZ^`\cQY
e
`YZ\]aQTV%\_X%M[]\]^Q^OyOy[]VlAYZ`^`X%M6o]^Xgo¥aÇ¤sYZ^n]OÂUab\NM¼X%YZ\

^X*QgO$YZ\wQyo_V @s[_V%[]VzAVQRV%VW\
QTo]V$Qyo
e
VaZn]OW
(
V-Oyo]YQyo_V
|
½ËQyo
e
VaZn¥lAV
e
Y
e
UﬂaZ\_XVYb<l_a
e
aZ`V%¨¨Y
eyÆ
`YsaZn_O$^\
#
^`Z[
e
V
|
u_ 

¹*± 

ab\mn

JJ
± 

a
e
VQyo]V8l
e
^`Ua
e
MwQyo
e
VWasn]O

aZ\_n
·J
¹*± 
 
ab\mn
<JJ
± 
 
a
e
VQyo]VOy[]zP½ËQyo
e
VWasn]O%
(
o]V%\
QTo]V>QTYbQgab ^OTO[]V^`nNQTo^O
|
½ËJaÇM

LP 6¡ ab\mnhjŁLPª zmVW\]V£]Q{
e
YsUa
e
ZV
e
68%8X%aZXgo_Vab\_n¥z
e
aZ\_Xgo
l
e
VnP^`XQyY
eW
aZ\_nYszPQTaZ^\wzAVQQTV
e
lAV
e
Y
e
Uab\_X%VIQTo_ab\h 
d
Y
e
aZ"QTo]Vl
e
^Ua
e
MQyo
e
VaZn]O$ab\mn¼Oy[]zP½
QTo
e
VWaZn_O%
(
o]VW\QTo]VÂQyYbQgab×^OyOy[]VÂ^`nPQyo^`OJuZ½ËJaÇMﬂab\_n

½ÀaÇM

hjÂLPªÁ^`Ul
e
Y¤sVWO¨zmYZQyo8Qyo]V$l
e
^Ua
e
M
QTo
e
VWaZn¿ab\mn¿Oy[]zP½ËQyo
e
VaZnlmV
e
Y
e
Uab\mXVWOa
e
ZVWMs¿ÀQ8YZ[PQTlmV
e
Y
e
UOLP 6¡Fab\mnh 
d
Y
e
aw`a
e
sV
n]V%
e
V%Vs
#
Y
e>·J
¹*±*
LP ¡pV%¤sV%\¼ZVQgO!a-^QQTVﬂY
e
OVlmV
e
Y
e
UaZ\_XV{Qyo_aZ\¦h 
d
Y
e
Qyo]Vﬂl
e
^Ua
e
M
QTo
e
VWaZnI^\ub½ÀJaÇM$aZ\_n

½ÀaÇM!XYs\P£_s[
e
abQy^`YZ\_OW
(
o]VW\X%YZ\_Oy^nPV
e
^\_<Qyo_V\c[_UIzAV
e
OGaZ\_nI
e
V?@s[_V%\_X%^VOYZ

YsaQy½ËlAYZ^`\cQG^`\_OQ
e
[_X*QT^Ys\_O"Y
e
`YZ\]$aQTV%\_X%M!^\_OQ
e
[_XQy^`YZ\_O

Qyo_V%M{a
e
V¤ZV
e
M!\_VWa
e
^`\Qyo
e
V%Va
e
Xgo]^QyVX*Qy[
e
VO
abºQyV
e
QTo]VOy[]zP½ËQyo
e
VaZn]OÂa
e
VIX
e
VWabQyVn×i[]V{QyYOyo_a
e
^\_Qyo]V

YcaQ½ÀlAYZ^`\sQÂ[]\]^QÂY
e
`YZ\_aQyVW\_XM[]\_^Q
aZUﬂYZ\]8Qyo]V>X%Y
e
VWO

hjŁL]ª¢o_aZO$o]^`Zo_V
e
XYs\

^X*Q!
e
V<@c[]VW\_XM6YZOy[_Xgow^\_OQ
e
[_XQy^`YZ\_O$QTo_ab\¦LP 6¡ab\mn
h 
dG
z][PQ3QTo]V<abzmOYs[PQTV¤ab`[]VWOÄa
e
V\]YZQ3¤ZV
e
Mo_^soÃ
(
^QyoﬂQTo]V<o]VWlﬂYZ
k
Ys[]\_nN½
k
Ysz]^\ﬂ^OyOy[]VlAYZ`^`X%M

hjÂLPªÁZV%QTOJzAVQyQyV
e
aÇ¤ZV
e
absVilAV
e
Y
e
Uab\_X%ViQTo_ab\-Qyo_V$QR¨YYbQTo]V
e
O%
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb± ﬁﬁ
#
^`Z[
e
V
|
r;ÄLP^\]sVÂQTo
e
VaZn8lmV
e
Y
e
UaZ\_XVÂYb"l_a
e
ab``V%Ð¨Y
eyÆ
`Ysasn]O ^`\ub½ËQyo
e
VWasn>UﬂYPnPV!^Qyo§nP^93AV
e
VW\sQ
^OTO[]V$^nNQyomO%
¡Jo]Viz
e
aZ\_Xgol
e
VnP^X*Qy^`YZ\o]^Q
e
aQyV<aZ\_n)68% i½RhasXgo]Vo]^Q
e
abQyVYbAQyo_Vl_a
e
ab`VWNQyo
e
VWasn]O3a
e
VOyo]Y\
^`\¡Gabz]`V %
}
6¡Jo]V8z
e
aZ\_Xgo¦o]^Q
e
aQTV>Yb
·J
¹*± 
Ys\¿h 
d
^OIa^QQTV8o]^`Zo]V
e
Qyomab\Ys\LP 6¡ ab\mn
hjÂLPª

z][PQQyo_V!o]^Q
e
aQTVÂYZ
?J
b±
^O<a^QQTV!`Y¨V
e
QTo_ab\-QTo_aQ<Ys\LP ¡Cab\mnhjÂLPªAhjÂLPªÁZV%QTO
o_^so]V
e
z
e
aZ\_Xgo¼l
e
VnP^`XQy^`YZ\¥o]^Q
e
aQTV{QTo_ab\L] 6¡¢aQUﬂYsOQ{X%asOVO%
#
Y
e
<½haZXgo]Vo_^Q
e
aQTV
·J
¹*±
Ys\L] 6¡CaZ\_nhjÂLPªÁzAV%\]V%£]QTOJUﬂY
e
VÂ
e
YsU¢Qyo]V!a
e
ZV
e
XWaZXgo]V$Oyl_aZX%VŁQTo_ab\8Qyo_VO[=3ÐV
e
ab\mXVŁ
e
YsU Qyo]V
`YZ\_ZV
e
aZXWXVWOTO<aQTV%\_X%M

ab\mn§ZV%QTOŁo]^so]V
e
o]^Q
e
aQTV!Qyomab\Ys\wh 
d
 
J
b±
sVQgOi`Y¨V
e
o]^Q
e
abQyVYs\
L] 6¡Åab\mn¿hjŁL]ª QTo_ab\YZ\ﬁh 
d
o_V%\Qyo]V8QyYZQTabJ^OyOy[]V-^`nPQyo¿^`O
|
½ÀJaÇM

z][PQZV%QTOo]^`Zo]V
e
o_^Q
e
aQTVWOiYZ\¼LP ¡pab\_nwhjŁLPªÈo]V%\Qyo]V{QyYZQTaZ^OyOy[]V{^`nNQTo^OiuZ½ËJaÇM8aZ\_n

½ËJaÇMZÂLPabUﬂV{asOiz
e
aZ\_Xgo
l
e
VnP^`XQy^`YZ\

hjÂLPªÈYZzPQgab^`\_OÂo]^so]V
e
i½RhasXgo]V{o_^Q
e
abQyV{Qyo_aZ\wLP ¡aQ$UﬂYsOQÂXWaZOyVWOW¡Jo]V{À½haZXgo_V
o_^Q
e
aQyVO ^`\8Qyo
e
V%V$a
e
Xgo]^QyVWXQy[
e
VWO o_aÇ¤ZVÂ`^QyQy`V$n]^3ÐV
e
V%\_X%VZ',Ł\]`M8h 
d
Oo]Y<O¨Ua
e
Z^`\_ab``M`YV
e
o_^Q
e
aQTV$^\
·J
¹%±
l
e
Ys
e
abU
¡Jo]VlAV
e
Y
e
UﬂaZ\_XVOÃYZ]l_a
e
ab`VWZY
eTÆ
YcaZn]O
e
[]\]\_^\]Ł^\YZ[
e
Qyo
e
VWasn]OUYPnPVa
e
V Oyo]Y\^`\
#
^s[
e
V
|
rP  

¹*± 

ab\mn
?J
b± 

a
e
VQTo]Vﬂl
e
^Ua
e
M-Qyo
e
VWasn]O

QTo]VﬂYbQTo]V
e
OŁa
e
VﬂOy[]zP½ËQyo
e
VWasn]OŁX
e
VaQTVWn§zNM
QTo]Vl
e
^`Uﬂa
e
MQyo
e
VWasn]OW Ł^3ÐV
e
V%\cQi^QyoQRYﬂQyo
e
VaZn]OUﬂYPnPV

LP ¡aZ\_n6hjŁLPªZV%Qi¨Y
e
OyV!aÇ¤ZV
e
aZZV
lAV
e
Y
e
Uab\_X%VÄQyomab\h 
d

#
Y
e
LP 6¡

QTo]V3[]``Ms½Oyo_a
e
VWn$lAYZ`^`X%M$l
e
Y¤N^nPVWOÃ^QQTVJOlmaZXV3QyYiX%YZUﬂlmVW\_OTaQyV
[mO^`\]oma
e
nPa
e
V
e
VWOyYZ[
e
X%VWOaZUYs\]§QTo
e
VaZn]OIo]V%\Qyo]V-\N[]UIzAV
e
YbQTo
e
VaZn]OI`a
e
sV
e
QTo_ab\u

ab\mn
`YZ\_ZV
e
aZXWXVOyOaQyVW\_XM^\ <½haZXgo_VŁl]aÇMPO¨Qyo]V
Æ
V%M
e
YZ`ViQTYﬂa3AVX*QJQyo_VÂlAV
e
Y
e
Uab\_X%VŁYZ QTo
e
VaZn]O

aZO
a
e
VWOy[]QQTo]V$
d
hYbGOy^`\]Z`VÂQyo
e
VWasn^`\8^Q<^OJYV
e
YZ\6h 
d

#
Y
e
hjŁLPª

Oyo_a
e
^\_

YcaQy½ËlAYZ^`\cQ[]\_^Q
Y
e
`YZ\_aQyVW\_XM§[_\]^QXWab[_OyVWOŁUﬂY
e
V{XYs\

^X*QgOŁYZ [_Oy^\_QTo]V{oma
e
nPa
e
V{abUﬂYZ\]Qyo
e
VWasn]O

ab\_n§^Qyo
QTo]VﬂaZn]nPVn§V3ÐVWXQÂYZ `YZ\]sV
e
asX%X%VWOTOiaQTV%\_X%M-^`\ i½haZXgo]VIQyo]VlmV
e
Y
e
UaZ\_XVYZ¨Oy^\]sVIQyo
e
VWasn6abOyY
`YV
e
QTo_ab\Qyo_abQŁYs\¥h 
d

(
^QToQTo]V[]\_Oyo_a
e
VWn§lAYZ`^XMYb3[_\_X*QT^Ys\_abG[]\]^QTO

hjŁLPªÈZV%QTOÂzAVQQTV
e
Oy^`\]Z`VÂQyo
e
VWasnlAV
e
Y
e
Uab\_X%ViQTo_ab\6LP 6¡$
BCBEDF<GHHJI
ﬁu
µ 

 4`·J


³2%±J
¡Gabz_V %
}
;
e
aZ\_Xgol
e
VWnP^X*QT^Ys\Co]^Q
e
abQyV¥ab\_n <½haZXgo]V¼o]^Q
e
aQTVYZ{O^`\]sV¼Qyo
e
VWasn^`\Cl_a
e
aZ`V%
Y
eTÆ
YcaZn]O¨^`\
|
½ QTo
e
VWaZnUﬂYNn]VZ
¨Ò W   W  ÍÑ  Ó  Ò     ÍÑ  Ó Ò     ÍÑ  Ó
 
]Ñ  Î
 
Ñ  Î
 
Ñ  Î
e
Gl
e
Vn× L] 6¡ hjÂLPª h 
d
LP 6¡ hjÂLPª h 
d
LP 6¡ hjŁLPª h 
d
o_^Q
e
aQTV
¬

»

a
e
\]VWO½J% t
|


|
t
|


r tZu_ rZr t%s

~
t %Z r
|
t
ﬁ
 r

t %Z
|b~
t%Z
s|
t
|

~


a
e
\]VWO½
|
t%s rZt t
}


t t %Z r

t
|
 u % t %Z
~
t t %Z t
|
t
|

	ﬁ
t%Z tbu t
|

~
,ÂX%VWab\]½% tZt_9%t tst]
|ﬁ
tst]%r tZt_9%

tst]
ﬁ
% tst]%

tst]
|
tZt]
ﬁ
% tZt]
|ﬁ
,ÂX%VWab\]½
|
tZt_
|Z~
tst]
|
r tst]
|ﬁ
tZt_
|
tst]
ﬁs|
tst]%Wt tst]
ﬁ
u tZt]
ﬁ	ﬁ
tZt]
|

<½haZXgo_V L] 6¡ hjÂLPª h 
d
LP 6¡ hjÂLPª h 
d
LP 6¡ hjŁLPª h 
d
o]^Q
e
aQTV

a
e
\]VWO½J% t


ﬁﬁ
t


|

t

 r
ﬁ
t


|	ﬁ
t
~
%

t


ﬁ

t


}
t
~
%
|
t
~

ﬁ
r

a
e
\]VWO½
|
t
~

 
t
~
 uZu t



}
t


|
t
~

|
t



t

 ucr t
~
%
~
t



,ÂX%VWab\]½%
	ﬁ

  


ﬁs| 
t]
|
r

%s9%

ﬁ
 t%
 
 ucr

t] rZr
	ﬁ


r

rP r

,ÂX%VWab\]½
|
t
|

ﬁ

t
|

|b~
t
ﬁ

}s|
t%s t
 ﬁ

Z}
t
|
 t% t
}

}
t
	ﬁ

~	ﬁ
t%Z

ﬁ
(
^QyoQyo]VŁ^`OTO[_V<^`nPQyo>^`\_X
e
VWasO^`\]abQ¨ub½ËQyo
e
VaZnUﬂYNn]V

Qyo]VÂnP^93AV
e
VW\_XV<YZÃlmV
e
Y
e
UaZ\_XVO3abUﬂYZ\_
L] 6¡

hjŁLPª

aZ\_n8h 
d
zmVXYsUVO a
e
ZV
e
aZ\_na
e
ZV
e
3h 
d
^`Uﬂl
e
Y¤sVWO lmV
e
Y
e
Uab\mXV asORQTV
e
Qyo_aZ\
L] 6¡aZ\_nwhjÂLPªÃ¡Jo]Vﬂz
e
ab\mXgol
e
VWnP^X*QT^Ys\o]^Q
e
abQyVﬂab\_n <½haZXgo_V{o]^Q
e
abQyVYbJO^`\]Z`V{Qyo
e
VWasn6^`\
uZ½ QTo
e
VWaZnIUﬂYNn]Via
e
VJ^ORQTVWn^`\ﬂ¡Gabz_V %%Z"h 
d
ZVQgOÄo]^`Zo]V
e
z
e
ab\_Xgol
e
VWnP^X*QT^Ys\o_^Q
e
aQTVJQyo_aZ\L] 6¡
aZ\_n¦hjŁLPªY
e·
b¹*±
l
e
Ys
e
abU

z][PQ`Y¨V
e
o_^Q
e
aQTV{Y
e <JJ
±
l
e
Ys
e
abU aQ!UﬂYsOQX%asOVO%ﬂj<\_n
L] 6¡ﬁZV%QTO¨YV
e
o]^Q
e
aQTV<Qyomab\hjÂLPª7Y
e!·J
¹*±*
ab\_no]^so]V
e
o]^Q
e
aQTV<Y
e ?JJ
±
aQJUﬂYsOQX%asOVO%
#
Y
e
i½RhasXgo]V$o]^Q
e
abQyV

hjŁLPªÊsVQgOJo]^so]V
e
o_^Q
e
aQTVÂQyo_aZ\§L] 6¡7aZ\_n6h 
d
Y
e ?JJ
±_
ab\_n-`Y¨V
e
o_^Q
e
aQTVŁY
eI·J
¹*±
 LP 6¡O^QTOabQQyo]V!Uﬂ^n]nP`V!Yb3hjŁLPªÊaZ\_n6h 
d
aQUﬂYsOQiX%aZOyVWOW
  ﬂ  (+,  !& ﬃ+ "#  	(  
	 
 ﬀﬂﬃ !"#"$ﬃ%ﬂ

 	   gÏ

I_
Í

Í
(
V8X%YZUﬂl_a
e
VQTo]VlAV
e
Y
e
Uab\_X%V>YbiLP ¡

hjÂLPª aZ\_nh 
d
^QTonP^93AV
e
VW\cQ{À½haZXgo]V>Oy^ÉWVWO

Qyo]V
YZQyo]V
e
o_a
e
nPJa
e
Vil_a
e
aZUﬂVQyV
e
O^`\-Qyo]VWU a
e
V$OyaZUV!asOQyo]V!z_asOV!X%YZ\P£_s[
e
aQy^`YZ\mO%
a_
|
½ËQyo
e
VWasn>Y
eTÆ
`YsasnlAV
e
Y
e
UﬂaZ\_XV
#
^`Z[
e
V
|b~
Z^`¤ZVWOÃQyo]VO^`\]sVÄQTo
e
VWaZn$lAV
e
Y
e
Uab\_X%V3Yb
|
½ QTo
e
VaZn$Y
eTÆ
YcaZn]OÐ^`\!Qyo
e
VWV¨a
e
Xgo]^QyVX*Qy[
e
VO
^Qyo¦nP^93ÐV
e
V%\cQIÀ½haZXgo]VﬂO^`É%VOab\mnwn]^3ÐV
e
V%\cQ^OyOy[]V^nNQyo_OW
#
Y
e
UﬂYsOQYbJl
e
YZ
e
aZUﬂO

Qyo_V>lmV
e
Y
e
½
UaZ\_XV$nPYNVWO\]YZQXgomab\]sVio]VW\QTo]VŁÀ½haZXgo_VÂOy^ÉWVŁVW\]a
e
ZVWO 
e
YZU
~
u

QyY"%W 


#
Ys[
e
l
e
Ys
e
abUO

 J  %¹·	b 
 *¸º
aZ\_n 
)
 s²
l
e
V%V
e
QyYﬂa{`a
e
sV
e
À½haZXgo_VŁOy^ÉWV$aZ\_n>^`Uﬂl
e
Y¤ZV<QTo]VÂlmV
e
Y
e
Uab\mXVWO
o_V%\ﬂQyo_VŁOy^ÉWV^\_X
e
VaZOy^\__
(
o_V%\QTo]V<QTYbQTaZ]^OyOy[]V<^nNQyo^`O
|
½ÀaÇM

LP 6¡¿zAV%\]V%£]QTO 
e
YsUpQTo]Via
e
ZV
e
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb± ﬁ
r
¬
%
»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O
|
½ËJaÇM
¬ |s»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^OuZ½ËJaÇM
¬ﬀﬁc»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O

½ËJaÇM
#
^`Z[
e
V
|b~
;
d
V
e
Y
e
Uab\_X%VŁYZ"Oy^`\]Z`VÂQyo
e
VWasn^`\
|
½ËQyo
e
VWasn>Y
eTÆ
`Ysasn]O¨^QTon]^3ÐV
e
V%\cQ<À½haZXgo]V$O^`É%VO%
BCBEDF<GHHJI
ﬁs~ µ 

 4`·J


³2%±J
¡Gabz_V %	%;
e
aZ\_Xgol
e
VWnP^X*QT^Ys\Co]^Q
e
abQyV¥ab\_n <½haZXgo]V¼o]^Q
e
aQTVYZ{O^`\]sV¼Qyo
e
VWasn^`\Cl_a
e
aZ`V%
Y
eTÆ
YcaZn]O¨^`\-uZ½ QTo
e
VWaZnUﬂYNn]VZ
Ò     Í-Ñ  Ó 
 
Ñ  Î ¨Ò W   W  ÍÑ  Ó 
  
Ñ  Î

lo]^Q
e
aQyV
¬

»
LP 6¡ hjŁL]ª h 
d
LP ¡ hjŁLPª h 
d

a
e
\_VWO½% t
}

}
t t
}
 r=%	 t %Z



t] uZu
 t
}

~
t t
}

~
u

a
e
\_VWO½
| 

~s}
 t
}

Z~



 t%

t]
~
 t%s u
~


t]
}
u

a
e
\_VWO½
ﬁ 
t_ r
}
 t
}

	ﬁ


t] r=%

t]
ﬁZ~
 t%s
}
%	

t]
Z}


a
e
\_VWO½Ëu

t_9%
}
 t %Z
ﬁ
%	
 


u
 t
}

}Z}
 t%s
}c|


t] u


,ÂXVab\P½J% t



|
 t



u t


~

 t



|
 t



u t


s|

,ÂXVab\P½
|
t

 t
~
 t


s|
 t


~s|
 t


s|
 t


c|
 t

 t
}

,ÂXVab\P½
ﬁ
tZt_
}c|
 t



 t


~Z}
 t


s|
 t


 
 t



u
,ÂXVab\P½Àu tZt_9%%	 t


s|
 t


~
t t



t t


c|
 t

 t
}

i½haZXgo]VÂo]^Q
e
abQyV LP 6¡ hjŁL]ª h 
d
LP ¡ hjŁLPª h 
d

a
e
\_VWO½% t
~

ﬁ



t]
|
u t
~

Z}
 t
~

|ﬁ


t_
|	ﬁ
 t
~
 u
}


a
e
\_VWO½
|
t
}
 t
~


t] r=%	 t


Z}
 t%Z
}s|


t_
ﬁ
 t


~s|


a
e
\_VWO½
ﬁ
t
}
 t
~


t]
}
r t


~

 t
}
 tsr

t_ u
}
 t

 r
~


a
e
\_VWO½Ëu t
}

s~


t]
~
t t


~s|
 t
}


u




t t

 ucr
,ÂXVab\P½J%

 r
~


t]
|
u
s~
 rZr

rP
|
t

t_
|	ﬁ

ﬁ



,ÂXVab\P½
|

r]
|s|


t] r=%	 t
|

|
u


|

~Z~


t_
ﬁ
 t
}

|


,ÂXVab\P½
ﬁ

r] rbu

t]
}
r t
|

|
r

|

	ﬁ


t_ u
}
 t
}
%


,ÂXVab\P½Àu

r]
|	ﬁ


t]
~
t t
|

|
u


|
 rZr



t

t] tbu
Oyo_a
e
Vn¼À½haZXgo_VﬂaZ\_nw[]`Mc½Ooma
e
VWn¼[]\_XQy^`YZ\_aZ3[]\]^QTOWÀQIZV%QTOo_^so]V
e
lAV
e
Y
e
Uab\_X%VQyo_aZ\hjŁLPª
aZ\_n¼h 
d
Y
e    
%  Z¹*¸ ²'%¹


Ë¶ J%2 %¸ A


%¹J%
ab\_n 
 
ﬀc²
l
e
YZ
e
aZUO%<jiUYs\]QTo]V%U

%¹


 ¶
aZ\_n
 J
a
e
VzmYZQyoﬂUﬂV%UﬂY
e
Mc½Ë^`\cQyV%\mO^`¤ZVab\_nXl][]½Ë^`\cQyV%\mO^`¤ZVl
e
YZ
e
abU

QTo]V[]`Mc½ÀOyo_a
e
Vn{OQ
e
[_X*½
QT[
e
VIYbJLP 6¡ÊlAV
e
Uﬂ^QgOiQTo]V%U YszPQTaZ^\_^\]8o]^`Zo6lAV
e
Y
e
Uab\_X%VZ$¡Jo]V{l
e
Ys
e
abU
 %¸ 
ab\_n 
)
 s²
a
e
V
UﬂVWUY
e
Mc½À^\cQTV%\_Oy^¤sV

ab\mn{aZ`OyYÂXWab\{zmVW\]V£]QÄ
e
YZUpQyo]VOyo_a
e
VWn{X%aZXgo_VOQ
e
[_X*QT[
e
VYZÐLP ¡$\asn]nP^Qy^`YZ\

l
e
Ys
e
abU
 	%  Z¹*¸ ²
ab\_n
 %¸ 
aZ`OyY!ZV%Q zmVW\]V£_Q3
e
YsUX%YZUﬂlAV%\_OTaQTV<[_OTabZVYZÐ[]`Mc½ÀOyo_a
e
VnI[_\_X*½
QT^Ys\_ab []\]^QTO<Ys\LP 6¡$ i[]VQyYﬂQyo_V{OTabUﬂVOoma
e
VWn"68%IXWaZXgo]V!OQ
e
[_X*QT[
e
V

hjÂLPªpOyo]Y<OJQyo_VIO^`Uﬂ^a
e
zAV%omaÇ¤c^`Y
e
aZOﬂLP 6¡¢z][PQﬂ^QyoaYV
e
n]V%
e
V%Vs <YZQOyo_a
e
^`\]§[]\_XQy^`YZ\_aZ¨[_\]^QgO{asOL] 6¡
 Z¹*¸ ²
%¹


 ¶2J% %¸ A


	J%¹J
ab\mn 
)
 s²
Ys\¼hjŁLPªÊsVQi`YV
e
lAV
e
Y
e
UﬂaZ\_XV$QTo_ab\§Ys\LP 6¡

z][PQiYs\
QTo]V{X%YZ\cQ
e
a
e
M8Qyo]VXYb½ÀV©P^ORQŁl
e
Ys
e
abUO
0
¹Ë8
g¸
aZ\_n
 
4  : 
ZV%QŁo]^`Zo_V
e
lAV
e
Y
e
Uab\_X%VYZ\¥hjŁLPª
QTo_ab\¼YZ\¦LP 6¡$h 
d
nPY-\]YbQOyo_a
e
V
e
VWOyYZ[
e
X%VWOÂaZO!LP 6¡Èab\_n¥hjŁLPª

^Q!Ys[PQylAV
e
Y
e
UOÂLP ¡ab\mn
hjÂLPªY
e
OyYZUﬂV$l
e
YZ
e
aZU¢n][]V$QyYQyo_V!YZ\]V!XMPX%V$`VWOTOaZX%X%VWOTO`abQyV%\mXM>^`\ <½haZXgo]V

ab\_n8lAV
e
Y
e
UﬂO
Y
e
OyViY
e
YbQyo_V
e
On][]V$QyYﬂQTo]V!YV
e
o]^Q
e
aQyV$^`\8z
e
aZ\_Xgo8l
e
VnP^`XQyY
e
ab\_n"68%!X%asXgo]VZ
(
^Qyo-^`OTOy[]VŁ^nNQTo^`\_X
e
VWasO^`\]

Qyo_VÂnP^93ÐV
e
V%\_X%VŁzAVQRV%VW\8LP 6¡7ab\_n8hjÂLPªzmVXYsUVO `VWOTOW"¡Jo_^`O
^OŁUﬂaZ^\_M§zAVWXWab[_OyVﬂhjÂLPªÈaZ\_n¼h 
d
^Uﬂl
e
Y¤ZVIlmV
e
Y
e
Uab\mXVY
e
QTo]V{Qyo
e
VWasn]O<UﬂY
e
VQTo_ab\¥LP 6¡$
#
Y
e
OyYZUﬂVl
e
YZ
e
aZUO
   
  b¹*¸ ²b ¹


 ¶  % %¹· b
ab\_n 
)
 s²b
hjŁLPªZV%QTO-zAVQQTV
e
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb± ﬁ

lAV
e
Y
e
Uab\_X%VQyo_aZ\CLP 6¡$J¡Jo]V§[]``Ms½Oyo_a
e
VWnUﬂVQTo]YPnYZ\7L] 6¡«l
e
Y¤N^nPVWO>VOyOzmVW\]V£]QaQo_^so
^OTO[]V$^nNQyo-QTo_ab\-Qyo_V!Y7YZ\]Vs
#
^`Z[
e
V
|

Z^`¤ZVOÄQyo_ViÀ½haZXgo]V<o_^Q
e
abQyViYZ O^`\]sVQTo
e
VWaZn>^\
|
½ QTo
e
VWaZnﬂY
eTÆ
YcaZn]O"^Qyo-nP^93AV
e
VW\sQ
XWaZXgo]V!Oy^ÉWVWOW
(
o_V%\6Xgo_aZ\]Z^`\]Qyo]V{X%aZXgo_V$Oy^`É%V

Qyo]VIo]^Q
e
abQyVXgo_aZ\]ZVOJUﬂaZ^\_M8YZ\§OYsUﬂV!l
e
Ys
e
abUOW
¡Jo_VWOyV<l
e
YZ
e
abUOÄa
e
V
%¹


 ¶ %%¹· b b¹ s 
J *¸º
ab\mn
)
 s²
3¡Jo]ViYZQyo]V
e
l
e
YZ
e
aZUﬂO
e
VWasXgo
QTo]V<QTYZllAYZ^`\cQ¨Yb×o]^Q
e
aQTV<o]VW\Qyo]VŁO^`É%VŁ^`O3QyYbQgab
~
u

Y
e
%
| Â
OY!QTo]V%MXWab\\]YZQ zmVW\]V£_Q 
e
YZU
QTo]VOy^ÉWV>^`\_X
e
VWasO^`\]_
#
Y
e
Qyo]V8abzAY¤ZVl
e
YZ
e
aZUﬂOŁQTo]V%M¦XYs\cQy^`\c[_V^\_X
e
VaZOy^\_8QTo]V%^
e
o_^Q
e
abQyVWO$^Qyo
QTo]V>X%asXgo]V>Oy^ÉWVV%\]a
e
Z^`\]

ab\_n¥aZOIa
e
VO[]Q!Qyo_V%^
e

d
hlmV
e
Y
e
UaZ\_XVO!abOY^`\_X
e
VWasOVXYs\cQy^`\c[mab`M
QTo_aQ!o_aÇ¤sV{zAV%VW\wOyo]Yp^`\
#
^`Z[
e
V
|b~
{¡Jo]^OÂQ
e
V%\_n£]QgO$^\¼Qyo]VaZ3nP^93ÐV
e
V%\cQ!^`OTO[_V{^nNQyomO%
(
o]V%\
X%YZUﬂl_a
e
^`\]{LP ¡

hjÂLPª

aZ\_n-h 
d"
hjŁL]ªCsVQTO¨o]^`Zo]V
e
aÇ¤sV
e
absVo]^Q
e
aQyViQyo_aZ\-LP ¡ﬁo]V%\Qyo]V
QTYbQgab ^OTO[]V{^`nPQyo6^OiuZ½ËJaÇM8aZ\_n

½ËJaÇM

z_[PQÂ`YV
e
aÇ¤sV
e
abZV$o]^Q
e
abQyV!QTo_ab\¼L] 6¡Áo]V%\6Qyo]VIQyYbQgab
^OTO[]V8^`nPQyo^O
|
½ÀaÇMs¥h 
d
Oo_Y<OInP^93AV
e
VW\cQ{Q
e
VW\_n¦YbŁo]^Q
e
aQyV8^QTo¿LP ¡Åab\_n¿hjŁLPªIŁ[]V
QTY8[_\_Ooma
e
VWn6À½haZXgo_V{^`\¼VW¤ZV
e
M6Oy^\_Z`VX%Y
e
V

Qyo_Vo_^Q
e
aQyVﬂYZ¨O^`\]sVQyo
e
VaZn6Ys\]`M6nPVQTV
e
U^`\]VnzNM
QTo]VO^`É%VﬂYZX%asXgo]VZ\
|
½ËQyo
e
VWasn
e
[]\]\]^`\]-UYPnPV

QTo]VO^`É%VnPVnP^`XWaQTVWnQyYYZ\]VQTo
e
VaZn¼YZ\¦h 
d
^`O
ﬁc|

#
Y
e
QTo]V!l
e
YZ
e
aZUﬂO QyomaQ
e
VaZXgoQyo]V$QTYZl-lmYs^\cQ<YbGo]^Q
e
abQyV

aZÐQTo]VÂQyo
e
V%V!a
e
Xgo]^QyVX*QT[
e
VOZVQ
OTabUﬂVo]^Q
e
aQTVﬂY
e
QTo]V%U
#
Y
e
QTo]VUﬂV%UﬂY
e
Mc½À^\cQyVW\_Oy^¤sVl
e
Ys
e
abUO
 ¹


 ¶8 JC ¹·  4¹ s

J *¸º
aZ\_n 
)
 s²
h 
d
ZV%QTOJ`Y¨V
e
o]^Q
e
aQTVÂQyo_aZ\§L] 6¡7aZ\_n§hjŁLPªI

[PQiaZOaﬂXYsUﬂlmVW\_OyabQyV

Qyo]V
X%Yb½ÀV©P^ORQ$l
e
YZ
e
abUO
  Ð¹*8Ä¸ · ¸ ZC 
¹J:¹*


	J%¹J
ab\_n
 
4  
aZÄsVQ!o]^`Zo]V
e
o]^Q
e
abQyVWOÂYs\
h 
d
Qyo_aZ\Ys\>LP 6¡¿ab\_n>hjŁL]ªZÀQ¨^`O3X%Va
e
MQyo_abQ3Qyo]V<Oyo_a
e
Vn{lAYZ`^XMIYs\>LP 6¡¿ab\_n>hjŁL]ªﬁo]V%`l_O
QTo]VUﬂV%UﬂY
e
Mc½Ë^`\cQyVW\_O^`¤ZVl
e
YZ
e
aZUﬂOŁZV%QQT^\]§UﬂY
e
VOyl_aZX%VﬂaZ\_n¼o]^so]V
e
o_^Q
e
aQTV

z_[PQ!Qyo]V>Oyl_asXVY
e
QTo]VXYZ½ËV%©P^`OQl
e
Ys
e
abUO¨a
e
V!nPVX
e
VWasOVnab\mnQTo]V!o]^Q
e
abQyVÂYbGQyo]VWU aZ`OyYnPVWX
e
VaZOyVWn×
zÃÄuZ½ QTo
e
VWaZn8Y
eTÆ
`YsasnlAV
e
Y
e
UﬂaZ\_XV
#
^`Z[
e
V
|
Oyo]Y<OQyo]V{O^`\]Z`V$Qyo
e
VaZn8lmV
e
Y
e
Uab\mXV!^`\-uZ½ QTo
e
VWaZn
e
[]\]\]^`\]UﬂYPnPV!^QTo6nP^93AV
e
VW\sQ
À½haZXgo_VOy^ÉWVWOW¡Jo]V>nP^93ÐV
e
V%\_X%VzmV%QR¨VWV%\h 
d
ab\_n¦LP ¡

hjŁLPªÅ^`O$QTo]Vub½ËQy^`UﬂVWO$`VWOTOOyl_aZX%VYZ
À½haZXgo_VÂnPVnP^X%aQTVWnQyYQyo_V$Qyo
e
VWasn>^`\-VW¤ZV
e
M>Oy^\_Z`VÂX%Y
e
VŁYs\§h 
d

(
o_V%\-Qyo]V$QTYbQgab×O^`É%V$^O
~
u
Ł
QTo]VŁOy^`É%V<Ys\-h 
d
^O Ys\]`M %
~
Y
e
Ys\]VQTo
e
VaZn×ÄjXWXY
e
nP^`\]$QyYIQyo]VÂab\_aZMPOy^`O
e
VO[_QgOÄ
e
YZU¢abzAY¤ZV

UaZ\cMwl
e
YZ
e
aZUﬂO
e
VWasXgowQyo]VQTYZlÀ½haZXgo_Vo]^Q
e
abQyV>o_V%\¥Qyo_V8Oy^ÉWV>zmVWYs\]Z^`\]§QTY§Qyo_V%U¾V<@c[_aZ Y
e
a
e
ZV
e
Qyomab\
ﬁc|Â
OyY§Y
e
Qyo]VOV8l
e
YZ
e
abUO$QTo]V-lmV
e
Y
e
Uab\mXVYZ\_M¥o_asOIOyYZUﬂV8nP^93ÐV
e
V%\_X%Vo]VW\
QTo]V8QyYbQgab<Oy^ÉWV8^O
~
u

aZ\_n %
| 

(
o]V%\Qyo_V8QTYbQgabO^`É%V-^O{a
e
ZV
e
QTo_ab\ %
|Â
QTo]V§X%aZXgo_V
Oyl_asXV6zAV%`YZ\]s^\_QyYYZ\]VQyo
e
VWasnﬁYZ\Áh 
d
^`$a
e
ZV
e
Qyo_aZ\
ﬁs|Â
O[mXgoﬁQyo_abQ8QTo]V
e
V^``Ł\]Y
lAV
e
Y
e
Uab\_X%Vn]^3ÐV
e
V%\_X%VﬂzmV%QR¨VWV%\¼Qyo]VnP^93AV
e
VW\cQ$a
e
ZV
e
Oy^`É%VWOW
#
Y
e
QTo]Vl
e
YZ
e
abUO<Qyo_abQl
e
V%V
e
QyY
a
e
ZV
e
À½haZXgo]VO^`É%V
'¹


Ë¶  b¹ s$
*¸º

)
 s²
ab\mn
 ¹· 
QTo]V
e
V^`ÄzmVOyYZUﬂV{n]^3ÐV
e
V%\_X%VWO
zAVQRV%VW\nP^93AV
e
VW\cQﬂOy^ÉWVWOW iY
e
Uab`M

QTo]VWOyV-l
e
Ys
e
abUO!^`Uﬂl
e
Y¤sVQyo_V%^
e
lAV
e
Y
e
Uab\_X%VXYs\cQy^`\c[mab`M
^Qyo-QTo]VO^`É%V$^`\_X
e
VWasO^`\]m
(
o]VW\-Qyo]VÂQyYZQTaZA^OTO[]VÂ^nNQyo^O¨uZ½ËJaÇM

LP 6¡7X%aZ\-OQy^`×zAV%\_V£]QgO
e
YsU¢Qyo]VÂ[]`Mc½Ooma
e
VWn>lAYZ`^XM
Y
e
OYsUVJl
e
YZ
e
aZUO
P¬
aZl]l]`[{^`\ﬂ¨Y
eyÆ
`Ysasn %
ﬁ_=  J
 
ab\_n
Ä¸ 
^`\Y
eTÆ
YcaZn %Wu
»
z][PQ"Y
e
QTo]VYbQTo]V
e
l
e
Ys
e
abUO3^QomaZO^QQTV!Oyl_aZX%ViQTYX%YZUﬂlAV%\_OTaQTVŁ[_Oy^`\]IQTo]VŁQyYbQgab×X%asXgo]V$abUﬂYZ\]IQyo
e
VWasn]OW3hjÂLPªo_aZO
Oy^`U^`a
e
zAV%o_aÇ¤N^`Y
e
^Qyo7h 
d
Y
e
UYcORQ>YZŁQTo]V6l
e
YZ
e
aZUO%
(
o]VW\Qyo]V6a
e
ZV
e
Oo_a
e
VnÀ½haZXgo_V
l
e
Y¤N^nPVWOao]^so8o_^Q
e
aQyV$ab\mn8nPYﬂ\]YZQ<O[=3ÐV
e
U{[_Xgo>
e
YZUÅQyo]V$`YZ\]sV
e
`abQyVW\_XM>^`\ <½haZXgo]V

hjŁLPª
BCBEDF<GHHJI
ﬁ  µ 

 4`·J


³2%±J
¬
%
»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O
|
½ËJaÇM
¬ |s»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^OuZ½ËJaÇM
¬ﬀﬁc»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O

½ËJaÇM
#
^`Z[
e
V
|

;×À½haZXgo]V¨o]^Q
e
aQTV YbAO^`\]Z`V3QTo
e
VWaZn^\
|
½ËQyo
e
VWasn!¨Y
eyÆ
`Ysasn]O×o]VW\{Xgo_aZ\]Z^`\]QTo]V¨À½haZXgo_V
Oy^`É%VZ
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb± ﬁ
t
¬
%
»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^OuZ½ËJaÇM
¬ |s»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O

½ËJaÇM
#
^`Z[
e
V
|
;
d
V
e
Y
e
Uab\_X%VŁYZ"Oy^`\]Z`VÂQyo
e
VWasn^`\ub½ËQyo
e
VWasn>Y
eTÆ
`Ysasn]O¨^QTon]^3ÐV
e
V%\cQ<À½haZXgo]V$O^`É%VO%
BCBEDF<GHHJI
u} µ 

 4`·J


³2%±J
^``sVQŁzAVQyQyV
e
lAV
e
Y
e
Uab\_X%V!Qyo_aZ\¼h 
d"
YZ\§QTo]V{X%YZ\cQ
e
a
e
M^ÄQyo]V{Ys\]ZV
e
aQTV%\_X%M-l_`aÇMPOJQTo]V
Æ
V%M
e
YZ`VhjŁLPªÊ^``×ZVQ<Y
e
OyVŁlAV
e
Y
e
Uab\_X%VZ
(
o]VW\QTo]V>QTYbQTaZ¨^OTO[]V^`nNQTo^O

½ËJaÇM

V%¤sV
e
MQTo
e
VaZn¥^`Uﬂl
e
Y¤sVWO$QTo]VlAV
e
Y
e
Uab\_X%V>^`\¦Qyo
e
V%V
a
e
Xgo_^QTVWX*QT[
e
VWO

z][PQ$hjÂLPªpab\mnh 
d
o_aÇ¤ZV!aﬂo]^`Zo_V
e
nPVW
e
V%V$QTo_ab\6LP 6¡$ i[_V!QyYQTo]V!Ys[
e
Qy^`UﬂVWO
a
e
ZV
e
À½haZXgo_V YZ\>hjŁL]ª

OyYZUﬂVl
e
Ys
e
abUO
=%¹


 ¶ 
	  §¬
Y
eTÆ
YcaZn %Wu
»*
4¹ Z   
 	%

 
ﬀs²b
aZ\_n
%¹· b
sVQo]^`Zo]VORQlAV
e
Y
e
UﬂaZ\_XV!aZUYs\]{Qyo]V$QTo
e
VWVa
e
Xgo]^QyVWXQy[
e
VWOW
\§aÇ¤ZV
e
aZZV

hjÂLPªÁZV%QTOJzAVWOQ<lmV
e
Y
e
Uab\mXV

QTo_ab\6h 
d"
aZ\_nLP 6¡7^`OQTo]V!`asORQYs\]VZ
#
^`Z[
e
V
|
tOyo]Y<OQTo]V{À½haZXgo_VIo]^Q
e
aQTVYbO^`\]Z`VQTo
e
VWaZn
e
[]\_\]^\_^`\ub½ËQyo
e
VaZnUﬂYPnPVZLPaZUV
asOJ^\
|
½ QTo
e
VaZnUYPnPV

Qyo]V!o_^Q
e
aQTVÂYZ"n]^3ÐV
e
V%\cQÀ½RhasXgo]V!O^`É%V!aZ\_n8n]^3ÐV
e
V%\cQ<^OyOy[]V$^`nPQyo_OUaZ^\]`M
YPXWX[
e
O<^`\¼OyYZUﬂVIl
e
Ys
e
abUO
0¹


 ¶ 4¹ Z8
J *¸º

 
ﬀs²b$J±m
aZ\_n
 ¹`·	
!jiUYs\]>QTo]V%U
'J±
aZ\_n

   
a
e
VV3ÐVWX*QTVWn{¤ZV
e
M!U{[_Xgo{zNM$QTo]V<XYZ½ËV%©N^OQyVWn
)
 s²
ab\mn
 ¹· 
Ä¡Jo]VJYbQTo]V
e
l
e
YZ
e
aZUO
\_VWa
e!e
VWasXgoQTYQyo]VﬂQTYZl¥Ybo]^Q
e
aQyV>abQ
~
u

Y
e
%
|
Oy^`É%V

O[mXgo¼QTo_aQ!QTo]V%MwnPY§\]YZQ¤Ça
e
MQyo]V
o_^Q
e
aQTV^Qyo¥QTo]V>X%asXgo]VO^`É%V^`\_X
e
VaZOy^\]m
#
Y
e
Qyo]V>aZzmY¤sV{UﬂV%\cQT^Ys\]VWnwl
e
YZ
e
aZUﬂO

Qyo_V%M^`\_X
e
VaZOyV
QTo]V%^
e
o_^Q
e
abQyV<^Qyo>Qyo]VŁÀ½RhasXgo]VV%\]a
e
ZV
e
O3^\aZ_Qyo]ViQyo
e
V%VŁa
e
Xgo]^QTVWXQy[
e
VWOW"L]abUﬂViaZO3Qyo]V
|
½ËQyo
e
VWasn
UﬂYPnPV

Qyo]VOVﬂl
e
YZ
e
aZUﬂOiZV%QTOÂo]^`Zo]V
e
o]^Q
e
abQyVYZ\¥LP 6¡aZ\_nwhjÂLPª

z_[PQ$Qyo]VXYZ½ËV%©P^`OQŁl
e
YZ
e
aZUO
sVQI`YV
e
o_^Q
e
abQyV>^`\¦Qyo_V%U¾Qyomab\Ys\h 
d
^Qyo]V-nPVWn]^`XWaQyVnOy^ÉWV^OQTYcY¼OUab`¨QyY§[]£_`Qyo]VW^
e
e
V<@c[]^
e
V%UﬂV%\cQTOW
(
o]VW\XYs\_O^nPV
e
^`\]-Qyo]V^OTO[]V^nNQTo

Qyo]V>o_^Q
e
aQTVXgo_ab\]sVWO$UﬂY
e
V>aQo_^sow^OTO[]V
^nNQTo8QTo_ab\-QTo_aQ<aQ<`YV
e
YZ\]V

z][PQiOQy^` o]YZn8Qyo]VOTabUﬂVŁQ
e
V%\_naZOQTo]V!`Y¨V
e
Ys\]VZ

    Ï

{]
Í

Í
(
VﬂabOYX%YZUﬂl_a
e
VIQyo]VlmV
e
Y
e
UaZ\_XVYZLP 6¡

hjÂLPªÈaZ\_nwh 
d
^Qyo¼n]^3ÐV
e
V%\cQ<½haZXgo]V{O^`É%VO%
L]abUﬂVaZOJQTo]VÀ½haZXgo]V!V%©PlmV
e
^`UﬂV%\cQ

Qyo]VYZQyo]V
e
o_a
e
nPJa
e
VÂl_a
e
abUﬂVQTV
e
OJ^\QTo]V!QTo
e
VWVIa
e
Xgo]^QyVX*Qy[
e
VO
a
e
V$OTabUﬂV!aZOQyo_V!z_aZOyV!XYZ\]£_Z[
e
aQT^Ys\_OW
a_
|
½ËQyo
e
VWasn>Y
eTÆ
`YsasnlAV
e
Y
e
UﬂaZ\_XV
#
^`Z[
e
V
ﬁZ}
l
e
VOVW\cQTO{Qyo]V6Oy^`\]Z`V-Qyo
e
VWasnlAV
e
Y
e
UﬂaZ\_XV-^`\
|
½ QTo
e
VWaZnUﬂYNn]V-^QyoﬁnP^93ÐV
e
V%\cQ <½
hasXgo]V>Oy^ÉWVZ
(
V¤a
e
MQTo]V8Oy^`É%V
e
YZU
~
u

QyY %W 

-,Ł\L] 6¡ ab\_nhjÂLPª

aQTYbQTaZ`M¥Oo_a
e
Vn
i½haZXgo]V^`O$l
e
Y¤N^nPVWn6Y
e
ab`"Qyo_V
e
[]\]\_^\]-QTo
e
VaZn]O$^`\¥a8Y
eTÆ
YcaZn

z][]QYZ\h 
d
a-o_aZYbQyo]V
QTYbQgab Oy^ÉWV^`OInPVWnP^X%abQyVnQTY§V%¤sV
e
M§Qyo
e
VWasnw^\¥V%¤sV
e
MOy^\]sV>X%Y
e
VZ\asn]nP^Qy^`YZ\

nP^3ÐV
e
V%\cQI^Qyo¥Ys\
h 
dG
QTo]VaZXWXVWOTOÂ`abQyVW\_XM§YZ i½RhasXgo]V{Ys\wLP ¡ab\mn¥hjÂLPª^`OÂYZ\_VﬂX%MPX`V{`YZ\]sV
e
Qyo_aZ\QTo_aQ!Ys\
h 
d

(
^QyoQTo]VX%asXgo]V!O^`É%V$^`\_X
e
VWasO^`\]

OyYZUﬂV$YbQyo]V!l
e
Ys
e
abUO
¬
¹ËC  
C%¹


 ¶  Ð¹* %  %¸ A
 %¹·	b 4¹ s'
b¹J:¹* 
g¸º


%¹J%

 
ﬀc²]»
^`Ul
e
Y¤sVQTo]V%^
e
lmV
e
Y
e
UaZ\_XVXYs\sQT^\N[_aZ`M

Qyo]V
YZQyo]V
e
l
e
YZ
e
aZUOXgo_ab\]sVUa
e
Z^`\_ab``MY
e
V%¤sV%\§\]YXgomab\]sVZ<jiOŁUﬂV%\cQy^`YZ\_VWn§zAVY
e
V

V%©PX%V%lPQ
   

aZ\_n 

%¹J%
ab`ZQTo]VYbQyo_V
e
UVW\cQy^`YZ\]Vnl
e
YZ
e
aZUﬂO a
e
V3UﬂV%UﬂY
e
Mc½Ë^`\cQyV%\mO^`¤ZV3l
e
Ys
e
abUO

Qyo]VWM!l
e
VV
e
QyY
aa
e
ZV <½haZXgo_VÂOy^ÉWVZ3¡Jo]V!Oyo_a
e
VWn <½haZXgo_VÂYs\L] 6¡CaZ\_n6hjŁLPªÁUaÇMZ^`¤ZVÂQTo]V%UÅYsl]lAY
e
Qy[]\]^QRM
QTYﬂ^Uﬂl
e
Y¤ZVŁlmV
e
Y
e
Uab\mXV

z][]QQyo]V$`YZ\]sV
e
aZX%X%VWOTO`abQyV%\mXMaZ`OyY{UaÇM>nPVX
e
VWasOViQyo]VW^
e
lAV
e
Y
e
Uab\_X%V

e
YZU«QTo_aQ!YZ\¦h 
d

(
o]VQTo]V
e
^`Uﬂl
e
Y¤N^`\]>Y
e
n]VWX
e
VWasO^`\]n]VQyV
e
Uﬂ^`\]VWnzNM§o]^`Xgo¼l_a
e
QŁl_`aÇMPOŁQyo]V
Æ
V%M
e
YZ`V$nP[
e
^\]QTo]V%^
e
V©PVX[PQT^\]m
\nP^93ÐV
e
V%\cQI^OyOy[]V^nNQyo_O
A
¹Ë$  
4* 
J	  P Ä¸ 
aZ\_n 
)
 s²
zAV%\]V%£]Q{UﬂY
e
Vﬂ
e
YZUOo_a
e
Vn
OQ
e
[_XQy[
e
VÂQyo_aZ\QTo]VO[3AV
e
aZ\_XVÂ
e
YZUÅ`YZ\]sV
e
aQyVW\_XM

ab\_n8ZV%QzmV%QQyV
e
lAV
e
Y
e
UﬂaZ\_XVÂYZ\§LP 6¡ab\mn
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
u %
¬
%
»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^OuZ½ËJaÇM
¬ |s»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O

½ËJaÇM
#
^`Z[
e
V
|
t;×À½haZXgo]V¨o]^Q
e
aQTV YbAO^`\]Z`V3QTo
e
VWaZn^\{ub½ËQyo
e
VWasn!¨Y
eyÆ
`Ysasn]O×o]VW\{Xgo_aZ\]Z^`\]QTo]V¨À½haZXgo_V
Oy^`É%VZ
BCBEDF<GHHJI
u| µ 

 4`·J


³2%±J
¬
%
»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O
|
½ËJaÇM
¬ |s»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^OuZ½ËJaÇM
¬ﬀﬁc»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O

½ËJaÇM
#
^`Z[
e
V
ﬁs}
;
d
V
e
Y
e
UaZ\_XV<YZOy^\]sViQyo
e
VWasn^`\
|
½ËQyo
e
VWasnY
eTÆ
`Ysasn]O"^Qyo8n]^3ÐV
e
V%\cQ <½haZXgo]VŁO^`É%VO%
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
u
ﬁ
hjÂLPªÊQTo_ab\YZ\wh 
d
aQÂUYcORQÂX%aZOyVWO

ab\_n6LP ¡ÊZV%QTO<zAVQyQyV
e
lAV
e
Y
e
Uab\_X%V!Qyo_aZ\whjŁL]ªÈnP[_VQyY
QTo]V{[]`Mc½ÀOyo_a
e
Vn§[]\_XQy^`YZ\_aZ"[]\]^QTOWI¡Jo]Vl
e
Ys
e
abU
¹


Ë¶C
JA  b¹ s
ab\_n

b¹J%¹
Oy[=3ÐV
e
UﬂY
e
V

e
YZU Qyo]V8`abQyVW\_XMwYZ\LP 6¡ aZ\_nhjŁL]ª

aZ\_n¥ZV%QIY
e
OVlAV
e
Y
e
Uab\_X%V^`\¦QTo]V%UQyo_aZ\YZ\h 
d
o_V%\Qyo]VJQTYbQgab]^OyOy[]VJ^nNQyo^OÄub½ÀJaÇMÂY
e 
½ÀaÇM

ab\_nYs\{QTo]V<XYs\cQ
e
a
e
M!o]V%\Qyo_VJQyYbQgab]^OTO[]VJ^nNQyo
^O
|
½ÀJaÇMZ¡Jo_VÂl
e
Ys
e
abU
  
 	%  b¹*¸ ²b J%  ¹· 
aZ\_n

J *¸
sVQzAVWOQJlAV
e
Y
e
Uab\_X%VŁYs\L] 6¡
|
½ËJaÇMab\_n§Ys\¥hjÂLPªo]V%\Qyo]V{QyYZQTab"^OyOy[]V{^`nNQTo¼^OÂub½ÀaÇM-Y
e 
½ÀJaÇMZ$j<\_n6Qyo]Vl
e
YZ
e
abU
 A¹*
 %¸ A· %¸  s
aZ\_n
Jb±
ZV%QJY
e
OQJlAV
e
Y
e
Uab\_X%VŁYs\§hjÂLPª
(
o]VW\-Qyo]V$QTYbQTaZ×^`OTOy[]V!^`nPQyo^`O
|
½ËJaÇM
   
  Z¹*¸ ²C%¹


Ë¶ J %¸ A


	J¹%
aZ\_n 
)
 s²
zAV%\_V£]Q¤ZV
e
MﬂU{[_Xgo>
e
YZU¢QTo]Vi[_`Mc½ÀOyo_a
e
VWnlmYs^XMYZ o_a
e
nPJa
e
V
e
VWOyYZ[
e
XVO3Ys\-LP 6¡

aZ\_nsVQJzmVORQ
lAV
e
Y
e
Uab\_X%VÂQyo_aZ\6hjÂLPªÊab\mn§h 
dG
z][PQi^Qyo-Qyo_V!QyYZQTab×^OTO[]V!^nNQTo-^`\_X
e
VaZOy^\]QTYuZ½ËJaÇM>ab\mn

½ËJaÇMQyo]V!zAV%\_V£]QizAVWX%YZUﬂVWOJ`VWOTOJY
e
nP^`Uﬂ^\_^`Oyo]VWOW
#
^`Z[
e
V
ﬁ
%!Oo_Y<O QTo]V
i½RhasXgo]V$o]^Q
e
aQTV$Yb QTo]VWOyV!V©PlAV
e
^UﬂVW\sQgO%ÄjQiaZ×^OyOy[]V$^nNQyo_OiXYZ\]£_Z[P½
e
aQT^Ys\_OÄab`]QTo]VQTo
e
VWV<a
e
Xgo]^QyVWXQy[
e
VWO3o_aÇ¤ZVJ¤ZV
e
M{\]VWa
e
<½haZXgo_Vo]^Q
e
abQyVJY
e
UﬂYsOQ3YbÐQyo]Vil
e
Ys
e
abUOW
¡Jo_V
e
Via
e
ViYs\]Mﬂa`^QQy`V$nP^3ÐV
e
V%\mXVWO¨YbÃo_^Q
e
abQyVY
e
l
e
Ys
e
abU

b¹ Ä¸ 	 %¹·	b2
J *¸
ab\mn

  
aZUﬂYZ\]6nP^93ÐV
e
V%\cQ{a
e
Xgo]^QyVX*Qy[
e
VOab\_n¦aZUﬂYZ\]6nP^93ÐV
e
V%\cQ{X%asXgo]VOy^ÉWVWOW
#
Y
e Ä¸ 
aZ\_n
 
4  
^Q^`O
X%Va
e
QyomaQQyo_V!¤Ça
e
^ab\mXVÂYb"o]^Q
e
aQTV!XYZUﬂVO
e
YsU Qyo]VX%Yb½ÀV©P^ORQJl
e
YZ
e
abUO
 
aZ\_n 
)
 s²

zÃÄuZ½ QTo
e
VWaZn8Y
eTÆ
`YsasnlAV
e
Y
e
UﬂaZ\_XV
#
^`Z[
e
V
ﬁs|
Oyo]Y<OQyo]V{O^`\]Z`V$Qyo
e
VaZn8lmV
e
Y
e
Uab\mXV
e
[]\]\]^`\]ﬂ^\§uZ½ QTo
e
VWaZn8UﬂYPnPV!^QTo6nP^93AV
e
VW\sQ
i½haZXgo]V$O^`É%VO%ÄjŁOUﬂV%\cQy^`YZ\]VnzAVY
e
V

Qyo]Vi½RhasXgo]V!O^`É%V$nPVnP^`XWaQTVWn8QyYﬂV%¤sV
e
MQyo
e
VWasn^`\§aﬂh 
d
X%Y
e
V¨^O"Ys[
e
Qy^`UﬂVWOÄ`VWOTOGQyo_aZ\Qyo]VJQTYbQTaZ]O^`É%VYZAXWaZXgo]VJYZ\>LP ¡ab\mnhjÂLPª

ab\_n{Qyo_V<aZX%X%VWOTOG`abQyV%\mXM
^`\-Qyo]V!aZOQJQR¨Yﬂ^OJYZ\]V!X%MNX%V$`YZ\]sV
e
QTo_ab\-YZ\h 
d

(
^Qyo¼Qyo]VﬂOy^ÉWV{^`\_X
e
VWasO^`\]

UﬂYsOQ$Yb3QTo]V{l
e
Ys
e
abUO
-¹


Ë¶  b¹ s ·%¸ Z$  
'
J *¸º  A¹*


  c² J±_ 
¹Ë
aZ\_n
%¹· b
^`Uﬂl
e
Y¤sVIQTo]VlAV
e
Y
e
UﬂaZ\_XVX%YZ\cQy^`\N[_ab`M§^`\wQyo
e
V%Va
e
Xgo]^QyVX*QT[
e
VO%
,iQTo]V
e
l
e
Ys
e
abUO Ys\]`MXgo_ab\_ZV!a^QQTV!^Qyo-Qyo_VO^`É%V$¤a
e
^VO%
(
^Qyoﬂ^OyOy[]V^`nNQTo{^`\_X
e
VaZOy^\]

ab`sQTo]VJl
e
YZ
e
abUO ^\{Qyo
e
V%VJa
e
Xgo]^QyVX*Qy[
e
VO ^`Uﬂl
e
Y¤sV lAV
e
Y
e
Uab\_X%V
X%YZ\cQy^`\N[_ab``MZj<UﬂYZ\_>Qyo_V!Qyo
e
V%Va
e
Xgo]^QyVWXQy[
e
VWO

hjÂLPªp^`Uﬂl
e
Y¤sVWOJQTo]VIlAV
e
Y
e
Uab\_X%V!^QTo6o]^`Zo]VORQ
n]V%
e
V%VJY
e
UﬂYsOQ YZ×Qyo]VŁl
e
Ys
e
abUOW
#
Y
e
Y
eTÆ
`Ysasn]O
4¹  
ﬀ 
4   
·%¸   
   
 	%
Qyo_V
e
Via
e
V<OVW`n]YZU
X%YZ\

^`XQTOﬂYZ\Qyo]V§[mO^`\]¥Yb$Oo_a
e
Vn

YcaQy½ËlAYZ^`\cQY
e
`YZ\_waQTV%\_X%M[]\]^Q
¬
Ys\]M

 :
o_aZO
e
V%aQT^¤sV
o_^so
e
V?@c[]V%\_X%MﬂYbÃ`YZ\]{`abQyV%\mXMﬂ^\mORQ
e
[_XQy^`YZ\_O
»
aZUﬂYZ\]IQyo
e
VWasn]O%"j<\mn
4¹ 
aZ\_n
· ¸ 
a
e
VizAYbQTo
UﬂVWUY
e
Mc½À^\cQTV%\_Oy^¤sVIab\mnXl_[P½Ë^`\cQyVW\_O^`¤ZVl
e
YZ
e
aZUﬂOW!¡Jo]VﬂOo_a
e
Vn6a
e
ZV
e
i½RhasXgo]V{lAV
e
Uﬂ^QgOhjŁLPª
^`Uﬂl
e
Y¤c^`\]¥QTo]VlAV
e
Y
e
Uab\_X%V6Yb!QTo]V%U n
e
abUaQT^`XWab`MspjQ8QTo]V¼OTabUﬂV§QT^UﬂV

^QToQTo]VUﬂV%UﬂY
e
M
aZ\_n6X%l][^`\cQyV%\mO^`¤ZV{l
e
Ys
e
abUO
e
[]\]\_^\]QyYsZVQTo]V
e
LP 6¡ÊX%YZ[]n6\_YbQ$zmVW\]V£]Q$UI[mXgo§
e
YsUFQyo]V{[]`Mc½
Oyo_a
e
Vn¥lmYs^XM¥Yb<oma
e
nPa
e
Vz_[PQﬂOQy^``Oy[=3ÐV
e
O
e
YZUQyo_V`YZ\]sV
e
asX%X%VWOTOaQyVW\_XM

aZO{a
e
VWOy[]Q{Qyo]V
lAV
e
Y
e
Uab\_X%V3Yb]Y
eTÆ
YcaZnÂ^O `Y¨V
e
QTo_ab\hjÂLPª¿ab\_n{h 
d

(
^Qyoa<\]Ys\P½ÀOyo_a
e
Vn$lmYs^XM

h 
d
ZV%QTO
QTo]VÂU^n>lAV
e
Y
e
Uab\_X%VY
e
Qyo_VŁY
eTÆ
YcaZn]OÄzAVQRV%VW\hjÂLPª7aZ\_nLP ¡$
#
Y
e
Qyo]VÂYbQTo]V
e
YZ[
e
½ËQyo
e
VWasn
Y
eTÆ
YcaZn]O

QTo]V
e
Vi^O¨a{O^`Uﬂ^a
e
V©Pl]ab\maQy^`YZ\YZÃQyo_VilAV
e
Y
e
UﬂaZ\_XVŁ¤a
e
^`aZ\_XV<^`\QTo
e
VWVŁa
e
Xgo]^QyVX*QT[
e
VO%
#
^`Z[
e
V
ﬁ	ﬁ
Oyo]Y<OÂQyo]V <½haZXgo]Vﬂo]^Q
e
aQTVYZ<O^`\]Z`VQyo
e
VWasnw^\¥ub½ËQyo
e
VaZn
e
[]\_\]^\_§UYPnPV^Qyo
n]^3ÐV
e
V%\cQGXWaZXgo]VO^`É%Vs
(
^QyoﬂnP^93AV
e
VW\sQÄX%asXgo]V Oy^ÉWVWOGab\_n{nP^93AV
e
VW\sQ"^OyOy[]V ^nNQTo_O

QTo]Vo]^Q
e
aQyVXgo_ab\_ZVWO
UaZ^\]`M¦YZ\OyYZUﬂV8l
e
Ys
e
abUO
  

   J
4g  
4  
J *¸º  Ð¹*
b¹ 
ab\_n
%¹· 

#
Y
e
QTo]V§YbQTo]V
e
l
e
Ys
e
abUO

QTo]Vo]^Q
e
abQyVYZ\]`M6¤a
e
^VO!a-^QQTVY
e
n]Y-\_YbQ¤a
e
M6aQab`Äo]VW\¥Xgomab\]sVIQTo]V <½haZXgo_V
BCBEDF<GHHJI
usu
µ 

 4`·J


³2%±J
¬
%
»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O
|
½ËJaÇM
¬ |s»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^OuZ½ËJaÇM
¬ﬀﬁc»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O

½ËJaÇM
#
^`Z[
e
V
ﬁ
%;LN^`\]Z`VQyo
e
VWasn i½RhasXgo]VJo]^Q
e
abQyVJ^\{Qyo_V¨Y
eyÆ
`YsaZn_O o]VW\Xgo_ab\]s^\_iQTo]V <½haZXgo_VOy^ÉWVZ
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
uNr
¬
%
»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^OuZ½ËJaÇM
¬ |s»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O

½ËJaÇM
#
^`Z[
e
V
ﬁc|
;
d
V
e
Y
e
UaZ\_XV<YZOy^\]sViQyo
e
VWasn^`\>ub½ËQyo
e
VWasnY
eTÆ
`Ysasn]O"^Qyo8n]^3ÐV
e
V%\cQ <½haZXgo]VŁO^`É%VO%
BCBEDF<GHHJI
u~ µ 

 4`·J


³2%±J
¬
%
»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^OuZ½ËJaÇM
¬ |s»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O

½ËJaÇM
#
^`Z[
e
V
ﬁ	ﬁ
;À½haZXgo]Vo]^Q
e
aQTVYb<O^`\]sVﬂQTo
e
VaZn¥^`\¦ub½ËQyo
e
VWasnY
eTÆ
YcaZn]OÂo]VW\Xgo_ab\_Z^`\]Qyo]V <½
hasXgo]V$O^`É%Vs
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
u

Oy^`É%V$Y
e
^OyOy[]V$^nNQyo_OW¨LPaZUﬂVaZOJzAVY
e
V
  

0
*¸º A¹*0
b¹ 
ab\_n
%¹· 
a
e
VÂUﬂVWUY
e
M^\cQyVW\_Oy^¤sV
l
e
Ys
e
abUO

Qyo_V%M>l
e
VV
e
QyYa`a
e
sV
e
X%aZXgo_VÂOy^ÉWV!ab\_nQyo]VW^
e
o_^Q
e
aQTVWOJa
e
VÂaZ`OyYﬂa43ÐVWX*QTVWn8zNMQyo]V!Oy^ÉWVZ
(
o]VW\CXYsUﬂl_a
e
^\_¼QTo]V6o]^Q
e
aQTV§YbILP 6¡

hjŁLPª ab\_nCh 
d"
h 
d
ZV%QTOo]^so]VWOQ>o]^Q
e
aQTV
Y
e
l
e
YZ
e
aZU

J	  P )

-  J
 * Z¹*¸ ²'  


 
ﬀc²
aZ\_n
 ¹·  >
hjÂLPªsVQgO<o]^`Zo]VORQÂYZ\]V
Y
e
l
e
YZ
e
aZU
¹


 ¶ '4

$Ä¸ {A
J *¸ºA
¹Ë
aZ\_n

  A->
Qyo]VW\LP 6¡ZV%QTO$QTo]Vo]^`Zo]VORQIYs\]VY
e
l
e
Ys
e
abU
4¹ s0 
4 : ·%¸  s  Ð¹
aZ\_n
Jb±
 §YcORQ!YZ¨QTo]VUﬂV%UﬂY
e
M6^`\sQTV%\_Oy^`¤ZVl
e
YZ
e
aZUﬂOŁo_aÇ¤sV
o_^so]V
e
o]^Q
e
aQTVIYZ\¦hjŁLPªY
e
LP ¡ÁQyo_aZ\Ys\wh 
d
Ãj<\_nYZ\Qyo]VﬂXYs\sQ
e
a
e
M8Qyo_V{YZQyo]V
e
l
e
YZ
e
aZUO
omaÇ¤ZVÂo]^so]V
e
o_^Q
e
aQTVWOJYZ\6h 
d
Qyomab\YZ\6hjŁLPªÊaZ\_n§LP 6¡$
   ﬂ  (+,  !& ﬃ+  "#" ﬃ 	    	(  
	 
  ﬀﬂﬃ !"#"$ﬃ%ﬂ



	   gÏ 
I_ Í _W Ò  P
	
 Î
(
VÂ^\N¤ZVORQT^caQTVQyo]VÂlAV
e
Y
e
UﬂaZ\_XVŁ¤a
e
^`aZ\_XVŁ^QTo8nP^93AV
e
VW\cQÀ½haZXgo]VŁaZOTOYPX^aQT^¤N^QRM{Ys\hjÂLPª

ab\mn
aZ`OyY{X%YZUﬂl_a
e
VŁ^Q^Qyo-L] 6¡CaZ\_n-h 
d
]jiÐQTo]ViQTo
e
V%V$a
e
Xgo]^QTVWXQy[
e
VWO¨[_OyViQTo]V!OyaZUVŁz_aZOyV$XYZ\]£_Z[P½
e
aQT^Ys\

V©]XVWlPQQyo_VaZOTOYPX^aQT^¤N^QRMYb-68%$À½RhasXgo]V!Xgo_ab\_ZVWOW
a_
|
½ËQyo
e
VWasn>Y
eTÆ
`YsasnlAV
e
Y
e
UﬂaZ\_XV
#
^`Z[
e
V
ﬁ
uOyo]Y<OQyo]V{O^`\]Z`V$Qyo
e
VaZn8lmV
e
Y
e
Uab\mXV!^`\
|
½ QTo
e
VWaZn
e
[]\]\]^`\]UﬂYPnPV!^QTo6nP^93AV
e
VW\sQ
À½haZXgo_VasOyOyYPX^aQy^`¤N^QT^VOGYZ\LP 6¡

hjŁL]ª

aZ\_nﬂh 
d
NLN^`U^`a
e
aZOGQTo]VV©PlAV
e
^UﬂV%\cQ
e
VWOy[]QgO"YbÐX%aZXgo_V
Oy^`É%V

^Qyo¼Qyo_VÀ½haZXgo_V{aZOTOyYNX%^`abQy^`¤N^QRM-¤a
e
Mc^`\]-YZ\]`M6OyYZUﬂVIl
e
YZ
e
aZUO
¹


Ë¶0 % ¹· -
JA
Jb±_ 4¹ s
ab\mn 
)
 s²b
Xgo_aZ\]ZVIQyo]VlmV
e
Y
e
UaZ\_XVXYZ\cQT^\N[_aZ`M

ab\mn§Qyo_V{YZQyo]V
e
l
e
Ys
e
abUOo_aÇ¤sV
`^QQy`VIXgo_aZ\]ZV$Y
e
\]Y>Xgo_aZ\]ZV!aQiaZË¨ 6YsOQ<YbÄabzAY¤ZV$UﬂV%\cQy^`YZ\]Vnl
e
YZ
e
abUO
¬
V%©]XV%l]Q

J
ab\mn
Jb±Ð»
a
e
VUﬂV%UﬂY
e
M^\cQyVW\_Oy^¤sV

QyoN[_O>a¥o_^so]V
e
XWaZXgo]V6asOyOyYPX^aQT^¤N^QRMX%ab[mOVO>a¥o]^`Zo]V
e
o]^Q
e
abQyVY
e
Qyo]V
l
e
Ys
e
abUO3^`\8aZAQyo_VŁQTo
e
V%V$a
e
Xgo]^QTVWXQy[
e
VWO

aZ\_nQTo]V$lmV
e
Y
e
UaZ\_XVO a
e
V$abOY{^Uﬂl
e
Y¤ZVn>aZOa
e
VWOy[]QW
¡Jo_V
 

ab\_n
J±
a
e
VX%l][^`\sQTV%\_Oy^`¤ZV>l
e
YZ
e
aZUO

ab\_n¥QTo]V¤a
e
MN^`\]6Yb<XWaZXgo]VasOyOyYPX^aQT^¤N^QRM¼abOyY
XWab[_OyVÂQyo]VW^
e
o_^Q
e
aQTV$aZ\_n8lmV
e
Y
e
Uab\mXV!Xgo_ab\_Z^`\]X%YZ\cQy^`\N[_ab``MZ
(
^Qyow^`OTOy[]V{^nNQTo¼^`\_X
e
VWasO^`\]

aZGQTo]Vﬂl
e
Ys
e
abUO<^`Uﬂl
e
Y¤ZV!QTo]VﬂlmV
e
Y
e
Uab\mXV{abQŁQTo
e
V%Vﬂa
e
Xgo]^½
QTVWXQy[
e
VWO

z][PQÂhjÂLPªÊab\_n6h 
d
abQiaI asORQTV
e
OylmVWVWn×
#
^`Z[
e
V
ﬁ
rOyo]Y<OÄQTo]VŁÀ½haZXgo_V<o]^Q
e
aQTViYb Oy^`\]Z`V<QTo
e
VaZn^Qyo-nP^93AV
e
VW\sQX%asXgo]ViasOyOyYPX^aQy^`¤N^QT^VO%
h¨Y
eye
VWOylAYZ\_nP^`\]!QTYIQTo]VÂlmV
e
Y
e
Uab\mXVi¤a
e
^ab\_X%Vi^`\
#
^`Z[
e
V
ﬁ
u

X%asXgo]Vio]^Q
e
abQyVÂ¤Ça
e
^`VWO¨¤ZV
e
MUI[mXgo8aQ
QTo]VIaZzmY¤sV!UVW\cQy^`YZ\]Vn8l
e
Ys
e
abUO% <Y
e
Uab``M

ao_^so]V
e
asOyOyYPX^aQT^¤N^QRM>VaZn]O<QyY>ao_^so]V
e
o_^Q
e
abQyVZ
\asn]nP^Qy^`YZ\

l
e
YZ
e
aZU
   
% 
J	  P )

  Ð¹* %¸ AC 
¹J:¹*
aZ\_n

g¸
abOyYXgomab\]sVﬂQyo]VW^
e
o_^Q
e
aQTVﬂ^QTo¼QTo]V>aZOTOyYNX%^`abQy^`¤N^QRM§¤a
e
MN^\_aZQTo]YZ[_Zo¼Qyo]Vﬂ£_\mab3lAV
e
Y
e
Uab\_X%VYZ QTo]V%U¾nPY\]YbQIXgomab\]sV
¤sV
e
M6UI[mXgoÃ8jiUYs\]Qyo_V%U

V%©]XV%l]Q
  
 	
ab\_n

J	 P
QTo]V>YZQyo]V
e
l
e
Ys
e
abUO$a
e
V>abOYUﬂV%UﬂY
e
M
^`\cQyVW\_O^`¤ZV

ab\_nQyo_V!¤Ça
e
MN^`\]ﬂYb"aZOTOYPX^aQT^¤N^QRM>abOYﬂX%aZ[_OyVWOQyo_V!o]^Q
e
aQTV!Xgo_ab\]s^\_X%YZ\cQy^`\N[_ab`Ms
(
^Qyo>^OTO[]Vi^`nNQTo>^`\_X
e
VWasO^`\]

Qyo]VŁo]^Q
e
abQyVYZ O^`\]Z`Vl
e
YZ
e
aZUnPVWX
e
VaZOyVWO3X%YZ\cQy^`\N[_ab``M{aQ¨UYcORQ
XWaZOyVWOWÄ¡Jo]^`O<^`OzAVWXWab[_OyVÂQyo]V!UﬂY
e
V$^`\_ORQ
e
[mX*Qy^`YZ\mO<aQ<aﬂa
e
ZV
e
^OyOy[]V$^nNQyo§X%aZ\zmV$£_\_^`Oyo]VWn8QTo_ab\§aQ
a§OyUab`ÄYZ\]V

Oy[_Xgo¼Qyo_abQ{X%aZ[_OyVWO$UﬂY
e
Vﬂ^\_OQ
e
[_XQy^`YZ\_O$QTY§zmV>VQTXgo_VWnw^\aZ\_nwVaZn]OÂQTY6UﬂY
e
VX%aZXgo_V
Uﬂ^OyOyVWOaZ\_n8YV
e
o]^Q
e
abQyVs
(
o]VW\§XYZUﬂl_a
e
^`\]{Qyo]V!o_^Q
e
aQyV$YZ"LP 6¡

hjŁLPª

ab\_n§h 
d"
hjÂLPªÁZV%QTOJo]^`Zo]VORQo]^Q
e
aQyV$aQ
\_VWa
e
o_ab×Yb×QTo]Vil
e
YZ
e
aZUO
¬
ab\mnUﬂYsOQ¨YbÐQTo]V%U a
e
V<UﬂV%UﬂY
e
M^\cQTV%\_Oy^¤sV
»
aZ\_nh 
d
^O aZ`OyY
¬
UYcORQ
BCBEDF<GHHJI
u µ 

 4`·J


³2%±J
¬
%
»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O
|
½ËJaÇM
¬ |s»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^OuZ½ËJaÇM
¬ﬀﬁc»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O

½ËJaÇM
#
^`Z[
e
V
ﬁ
u ;
d
V
e
Y
e
Uab\_X%V$Yb3O^`\]sV!QTo
e
VWaZn-^`\
|
½ËQyo
e
VWasn-¨Y
eyÆ
`YsaZn_O¨^Qyo¼nP^3ÐV
e
V%\cQiÀ½haZXgo_VaZOTOYZ½
X%^`abQy^`¤N^QT^VO%
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
uct
¬
%
»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O
|
½ËJaÇM
¬ |s»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^OuZ½ËJaÇM
¬ﬀﬁc»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O

½ËJaÇM
#
^`Z[
e
V
ﬁ
r=;×À½haZXgo]V¨o]^Q
e
aQTV YbAO^`\]Z`V3QTo
e
VWaZn^\
|
½ËQyo
e
VWasn!¨Y
eyÆ
`Ysasn]O×o]VW\{Xgo_aZ\]Z^`\]QTo]V¨À½haZXgo_V
asOyOyYPX^aQT^¤N^QRMZ
BCBEDF<GHHJI
r} µ 

 4`·J


³2%±J
¬
%
»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^OuZ½ËJaÇM
¬ |s»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O

½ËJaÇM
#
^`Z[
e
V
ﬁZ~
;
d
V
e
Y
e
Uab\_X%V$Yb3O^`\]sV!QTo
e
VWaZn-^`\§ub½ËQyo
e
VWasn-¨Y
eyÆ
`YsaZn_O¨^Qyo¼nP^3ÐV
e
V%\cQiÀ½haZXgo_VaZOTOYZ½
X%^`abQy^`¤N^QT^VO%
YZ QTo]V!YbQTo]V
e
l
e
YZ
e
aZUO
»
L] 6¡CsVQgOQyo]V!`Y¨VORQJo]^Q
e
abQyV!aQUﬂYsOQiX%asOVO%
zÃÄuZ½ QTo
e
VWaZn8Y
eTÆ
`YsasnlAV
e
Y
e
UﬂaZ\_XV
#
^`Z[
e
V
ﬁZ~
Oyo]Y<OQyo]V{O^`\]Z`V$Qyo
e
VaZn8lmV
e
Y
e
Uab\mXV!^`\-uZ½ QTo
e
VWaZn
e
[]\]\]^`\]UﬂYPnPV!^QTo6nP^93AV
e
VW\sQ
À½haZXgo_VIaZOTOYPX%^`abQy^`¤c^Qy^`VWOW
(
^QyoQyo]VﬂaZOTOYPX%^`abQy^`¤c^QRM-¤Ça
e
MN^`\]

l
e
YZ
e
abU

 P  

%¹


 ¶ 4¹ s
  


 
ﬀs²b b±
aZ\_n
%¹· 
Xgomab\]sVJQyo]VW^
e
lAV
e
Y
e
Uab\_X%VWOÄX%YZ\cQy^`\N[_ab`MsG¡Jo_VYbQyo_V
e
l
e
YZ
e
aZUO
Xgomab\]sV"aJ`^QQy`V Y
e
nPY<\]YZQ Xgo_ab\_ZVÄ^Qyo$Qyo_V nP^93AV
e
VW\sQ asOyOyYPX^aQT^¤N^Qy^`VWOW j<UﬂYZ\_JQyo]V aZzmY¤sV"l
e
Ys
e
abUO

V%©]XV%l]Q

J	 P   

ab\_n
J±m
Qyo_V-l
e
Ys
e
abUOIa
e
Vab`JUVWUﬂY
e
M¦^\cQyVW\_Oy^¤sV

aZ\_nQTo]V§nP^93AV
e
VW\sQ
asOyOyYPX^aQT^¤N^QRM¿XWab[_OyVWO-nP^93AV
e
VW\sQo]^Q
e
aQTVYZQyo]VWU

aZ\_nQyo_V¼lAV
e
Y
e
Uab\_X%V¤a
e
^VO8asO8a
e
VO[_QgO%
iY
e
Uab`M

^Qyo8Qyo_V$asOyOyYPX^aQT^¤N^QRM^`\_X
e
VaZOy^\]

Qyo]V$lAV
e
Y
e
UﬂaZ\_XVŁYbGUVWUﬂY
e
M^\cQyVW\_Oy^¤sVŁl
e
YZ
e
aZUO
^`\_X
e
VaZOyVWO<X%YZ\cQy^`\N[_ab`Ms
#
Y
e
J	 P
^QTo§Qyo]VlAV
e
Y
e
UﬂaZ\_XV!^`\_X
e
VaZOy^\]Yb
 
wab\_n
%¹


 ¶
^\Qyo]V
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
r%
¬
%
»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^OuZ½ËJaÇM
¬ |s»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O

½ËJaÇM
#
^`Z[
e
V
ﬁ

;×À½haZXgo]V¨o]^Q
e
aQTV YbAO^`\]Z`V3QTo
e
VWaZn^\{ub½ËQyo
e
VWasn!¨Y
eyÆ
`Ysasn]O×o]VW\{Xgo_aZ\]Z^`\]QTo]V¨À½haZXgo_V
asOyOyYPX^aQT^¤N^QRMZ
OTabUﬂV¨Y
eyÆ
`Ysasn

^Q3nPVWX
e
VaZOyVWO ^QgO"lmV
e
Y
e
Uab\mXV¨X%YZ\cQy^`\N[_ab``MZ¡Jo_V
J±
^OÄaÂXl][{^\cQyVW\_Oy^¤sV¨l
e
YZ
e
aZU

QTo]VaZOTOyYNX%^`abQy^`¤N^QRM>Xgo_aZ\]Z^`\]^\À½haZXgo]V$abOyYXWab[_OyVWOJ^QTOo_^Q
e
aQTV$aZ\_n8lmV
e
Y
e
Uab\mXVÂ¤Ça
e
MN^`\]_
(
^Qyo>^OTO[]Vi^`nNQTo>^`\_X
e
VWasO^`\]

ab`]QTo]Vil
e
YZ
e
aZUO"^Uﬂl
e
Y¤ZVJQTo]V%^
e
lAV
e
Y
e
Uab\_X%VWOÄ^`\ﬂQyo
e
V%VŁa
e
Xgo]^½
QTVWXQy[
e
VWO

z][]Q!hjŁL]ªab\mnh 
d
^`Ul
e
Y¤sV$Qyo]V{lmV
e
Y
e
Uab\mXV!^Qyoaﬂ asORQTV
e
OylAV%VWn§Qyo_aZ\LP 6¡$A\
aÇ¤sV
e
absV

hjÂLPªÊsVQTOJzAVWOQ<lAV
e
Y
e
UﬂaZ\_XVÂ^`\8QTo]V$QRYﬂn]^3ÐV
e
V%\cQJQyYZQTab ^`OTO[_VÂ^nNQTo_O%
BCBEDF<GHHJI
r| µ 

 4`·J


³2%±J
#
^`Z[
e
V
ﬁ

Oyo]Y<OÄQTo]VŁÀ½haZXgo_V<o]^Q
e
aQTViYb Oy^`\]Z`V<QTo
e
VaZn^Qyo-nP^93AV
e
VW\sQX%asXgo]ViasOyOyYPX^aQy^`¤N^QT^VO%
L]abUﬂVŁasOÄQyo_VŁlAV
e
Y
e
Uab\_X%V

UﬂYcORQJXgo_ab\]sVWO YbÃo]^Q
e
aQTV<YPX%X%[
e
abQ QTo]ViUﬂV%UﬂY
e
Mﬂ^`\sQTV%\_Oy^`¤ZV<l
e
YZ
e
aZUO
aZ\_nﬁOyYZUﬂV6XYZ½ËV%©N^OQyVWn¿l
e
YZ
e
aZUO%
(
^QToﬁQyo]VwaZOTOYPX%^`abQy^`¤c^QRM^`\_X
e
VWasO^`\]

QTo]V6o]^Q
e
aQTVWOYZ!UYcORQ
l
e
Ys
e
abUO$^\mX
e
VWaZOyV>XY
eye
VWOylAYZ\_nP^`\]mji\_n¦^Qyo^OTO[]V^`nNQTo^`\_X
e
VWasO^`\]

Qyo_Vo]^Q
e
aQTVWOYZUYcORQ
l
e
Ys
e
abUOInPVX
e
VWasOVs
(
o]VW\X%YZUﬂl_a
e
^`\]6QTo]V§o]^Q
e
abQyVWOYs\ﬁhjÂLPª ab\_nﬁh 
d"
hjŁL]ªFZVQgOQyo]V
zAVQyQyV
e
YZ\]VY
e
ab`"Qyo]VY
eTÆ
YcaZn]OWjQUﬂYcORQX%asOVO

LP 6¡ÈZVQgOÂQyo]V`YVWOQÂo]^Q
e
aQyVaZUYs\]-Qyo]V
QTo
e
V%V!a
e
Xgo]^QyVWXQy[
e
VWOW
         ﬃ+  "$"$ﬃ  "$ "
a_
|
½ËQyo
e
VWasn>Y
eTÆ
`Ysasn>lAV
e
Y
e
Uab\_X%V
#
^`Z[
e
V
ﬁ
Oo]Y<OQTo]V<O^`\]sVlmV
e
Y
e
UaZ\_XV^\
|
½ QTo
e
VaZn!UﬂYPnPV^QyoﬂnP^93AV
e
VW\sQ	i½haZXgo]VJaZOTOYPX%^`ab½
QT^¤N^Qy^`VWOW
(
o]V%\8^\_X
e
VaZOy^\_$Qyo]V$aZOTOYPX%^`abQy^`¤c^QRM

YZ\]`Ma$V%Cl
e
Ys
e
abUO"^`\_X
e
VWasOVQTo]V%^
e
lmV
e
Y
e
Uab\mXVWO
Ys\h 
d"
ab\mnYZ\_MﬁX
e
aºQRM^`\_X
e
VWasOVO^QTO-lAV
e
Y
e
Uab\_X%VYZ\LP 6¡ aZ\_n7hjÂLPª
#
Y
e
Qyo]V¥YbQTo]V
e
l
e
Ys
e
abUO

QTo]V¤a
e
Mc^`\]-Yb<½haZXgo]VasOyOyYPX^aQy^`¤N^QRM§nPYNVO$\]YbQIa3AVX*Q$Qyo]VW^
e
lAV
e
Y
e
Uab\_X%Vﬂ^\¼Qyo
e
V%V
a
e
Xgo_^QTVWX*QT[
e
VWOW
#
^`Z[
e
V
ﬁ
tŁl
e
VOVW\cQTOQyo]Vo_^Q
e
aQTV¨YZAOy^\]sVQTo
e
VaZn{^\
|
½ËQyo
e
VaZn
e
[]\]\_^\]$UﬂYPnPVZ3h¨Y
eTe
VWOylmYs\_nP^`\]
QTYÂQyo]VlAV
e
Y
e
Uab\_X%V

Qyo_V
e
VJa
e
VJOyV%nPYZUp¤a
e
^ab\_X%VWOG^`\{o]^Q
e
aQyVY
e
UﬂYcORQÄYbAQyo_Vl
e
Ys
e
abUO o_V%\Qyo]V
asOyOyYPX^aQT^¤N^QRMÂ^`\_X
e
VaZOyVWOW
(
^QTonP^3ÐV
e
V%\cQÄ^OyOy[]V^`nNQTo_O

Qyo_Vo_^Q
e
aQyVJabOyYŁYs\]MXgomab\]sVWOGUa
e
Z^`\_ab`M
Y
e
nPYNVWO3\]YbQ¨Xgomab\]sV<aQ ab`Ë
(
o_V%\>XYsUﬂl_a
e
^\_$Qyo]VQTo
e
V%V<a
e
Xgo]^QyVX*Qy[
e
VO

QTo]VŁn]^3ÐV
e
V%\_X%VYb×o]^Q
e
aQTV
aZUﬂYZ\]ﬂQTo]V%UF^O<¤ZV
e
M8^QQTVIY
e
UYcORQŁYbÄl
e
YZ
e
abUO

Qyo_V
e
VIa
e
V!YZ\]`MOUab`n]^3ÐV
e
V%\_X%V^`\6l
e
YZ
e
abU
  
4* )

C
b¹ 2Ä¸ 
ab\mn
 
4  :

zÃÄuZ½ QTo
e
VWaZn8Y
eTÆ
`YsasnlAV
e
Y
e
UﬂaZ\_XV
\£_Z[
e
Vu
}]
^Q$Z^`¤ZVOQTo]V{Oy^\_Z`VQyo
e
VaZn§lAV
e
Y
e
Uab\_X%VYb uZ½ QTo
e
VWaZnY
eTÆ
YcaZn]O<o]V%\Xgomab\]sV
QTo]V i½RhasXgo]V6aZOTOyYNX%^`abQy^`¤N^QRMs7LPabUﬂV6asO
|
½ËQyo
e
VWasnXWaZOyVWO

Qyo]V
e
V6a
e
V§Ys\]M¿a¥^QQTVlmV
e
Y
e
Uab\mXVWO
^`Uﬂl
e
Y¤ZV%UﬂVW\sQJ^`\8l
e
YZ
e
aZU
¹


 ¶0   
%C
g¸º  Ð¹*

 
ﬀs²
aZ\_n
Jb±
aQo]^`Zo-^`OTOy[]V$^`nNQTo_OW
#
Y
e
QTo]VYZQyo]V
e
l
e
YZ
e
aZUﬂO

QTo]V
e
VIa
e
V!\]Va
e
\_YXgo_ab\_ZV!o]VW\Qyo]VaZOTOYPX^aQT^¤N^QRMYZ i½haZXgo]V!^`\_X
e
VWasOVO%
\w£_s[
e
V{u %

VOo_YpQyo_V>X%aZXgo_V{o]^Q
e
aQyVﬂYZJOy^\_Z`V{QTo
e
VWaZn¼^`\¼QTo]VWOyVV©PlAV
e
^UﬂVW\sQgO%
(
o]VW\¥Qyo]V
asOyOyYPX^aQT^¤N^QRM^`O^\mX
e
VWaZOy^`\]

Qyo]V¼o]^Q
e
abQyVOYb!\]Va
e
o_aZ!YZÂQTo]V6l
e
YZ
e
aZUOﬂ^\_X
e
VaZOyV§^\aZiQyo]V
QTo
e
V%V8a
e
Xgo_^QTVWX*QT[
e
VWOW6j<\_nQyo]V-nP^3ÐV
e
V%\mXVWO{Yb<o_^Q
e
abQyV>^`\¦QTo
e
VWV8a
e
Xgo]^QyVX*QT[
e
VOa
e
V>¤sV
e
MwOyUab` 
(
^Qyon]^3ÐV
e
V%\cQ>^OyOy[]V§^nNQyo_O

Qyo]Vo]^Q
e
abQyV§Oo_Y<Oa¦OyaZUVQ
e
VW\_n¿Yb!nP^93AV
e
VW\_XVO%h¨YsUﬂl_a
e
^\_
QTo]VIo_^Q
e
abQyV{YbÄQyo
e
VWV{a
e
Xgo]^QyVX*Qy[
e
VO

h 
d
sVQTOÂa`^QyQy`V{o_^so]V
e
o]^Q
e
aQTV!Qyo_aZ\§Qyo_V{YZQyo]V
e
QRYaQ
n]^
e
VWXQy`Ms½ÀUabl]l_^\]$UﬂVQTo]YPn

z][PQ o_asO"^QQTVŁnP^3ÐV
e
V%\mXViabQ3YbQyo_V
e
OyVQ¨asOyOyYPX^aQyVnIUaZl]l]^`\]!UﬂVQyo_YNn_O%

 -¨ﬃ!-
 %
hjÂLPªlma
e
ab`VWl
e
YPX%VWOTOY
e3¬
Y
eŁ­G®¯¥°Ł±Ð²<³m®´µ!¶Z·%¸º¹y²]»
^`OalmYcOyOy^`z]V ^\cQyV
e
UﬂVnP^`abQyV3nPVO^`Z\!lAYZ^`\cQTO
Y
e
YZ\P½Xgo]^`l!Qyo
e
VWasnl_a
e
aZ`V%`^OUÁ^`\IQTV
e
UﬂOGYZmnPVWOy^`Z\{X%YZUﬂl]`V©P^QRM$aZ\_n{o_a
e
nPJa
e
V Ooma
e
^\]mÃÀQ
e
V%QTaZ^\_O
e
VWOyYZ[
e
X%ViOoma
e
^\]{aZOJLP 6¡ﬁo]VW\8Oy[_XgoaOoma
e
^\]{X%ab\8zmVÂUaZnPVŁ\]YZ\]½ÀX
e
^Qy^X%aZ_Y
e
^`Uﬂl]VWUﬂV%\cQTabQy^`YZ\

0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
r
ﬁ
¬
%
»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O
|
½ËJaÇM
¬ |s»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^OuZ½ËJaÇM
¬ﬀﬁc»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O

½ËJaÇM
#
^`Z[
e
V
ﬁ 
;
d
V
e
Y
e
Uab\_X%V<Yb"O^`\]Z`V<QTo
e
VWaZn^\
|
½ËQyo
e
VaZnY
eTÆ
YcaZn]OÄ^QyonP^93AV
e
VW\cQi½RhasXgo]V$aZOTOYZ½
X%^`abQy^`¤N^QRMs
BCBEDF<GHHJI
rbu
µ 

 4`·J


³2%±J
¬
%
»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O
|
½ËJaÇM
¬ |s»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^OuZ½ËJaÇM
¬ﬀﬁc»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O

½ËJaÇM
#
^`Z[
e
V
ﬁ
t; <½haZXgo_VIo]^Q
e
abQyVYbOy^`\]Z`VIQTo
e
VWaZn^\
|
½ËQyo
e
VaZn§Y
eTÆ
YcaZn]Oio]V%\¥Xgo_ab\_Z^`\]>QTo]V <½
hasXgo]V$aZOTOYPX^aQT^¤N^QRMZ
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
rsr
¬
%
»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^OuZ½ËJaÇM
¬ |s»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O

½ËJaÇM
#
^`Z[
e
Viu
}
;
d
V
e
Y
e
Uab\_X%V<Yb"O^`\]Z`V<QTo
e
VWaZn^\-ub½ËQyo
e
VaZnY
eTÆ
YcaZn]OÄ^QyonP^93AV
e
VW\cQi½RhasXgo]V$aZOTOYZ½
X%^`abQy^`¤N^QRMs
BCBEDF<GHHJI
r~ µ 

 4`·J


³2%±J
¬
%
»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^OuZ½ËJaÇM
¬ |s»
¡ YZQTaZ×^`OTO[_VÂ^nNQTo-^O

½ËJaÇM
#
^`Z[
e
Vu %	; <½haZXgo_VIo]^Q
e
abQyVYbOy^`\]Z`VIQTo
e
VWaZn^\wub½ËQyo
e
VaZn§Y
eTÆ
YcaZn]Oio]V%\¥Xgo_ab\_Z^`\]>QTo]V <½
hasXgo]V$aZOTOYPX^aQT^¤N^QRMZ
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
r

z_[PQ
e
VWOyYZ[
e
XVOyl]`^QyQy^`\]8asOÂh 
d
o]V
e
V%¤sV
eie
VWOyYZ[
e
X%V$Oyo_a
e
^`\]>`VWasn]OQTY8a>Oy[]lAV
e
^`\]VWa
e
^`\_X
e
VWasOV!YZ
QTo]V!^`Ul_VWUVW\cQTaQT^Ys\8oma
e
nPa
e
V$XYsUﬂl]V%©P^QRMs
\¥QTo]^`OIl_ablAV
e
¨V>V%©Pl]Y
e
VﬂQTo]V-hjÂLPªÅnPVO^`Z\Oyl_aZX%V^\n]VQTaZ^O![_Oy^`\]ab\¥V%©NVX[PQT^Ys\P½n
e
^`¤ZVW\
Oy^`UI[]aQTY
e
G¡YXYZUﬂl_a
e
ViQyo]V!lAV
e
Y
e
Uab\_X%VŁYZGOy^Uﬂ^``a
e
a
e
Xgo]^QTVWXQy[
e
VWO

¨V$abOY^`Ul_VWUVW\cQiaﬂh 
d
aZ\_n7L] 6¡	Oy^U{[]`abQyY
e
[_Oy^`\]QTo]V¦OyaZUV¼z_aZOyV¥O^`UI[]aQTY
e
 ¡Jo]V¼Y
eTÆ
YcaZn]O>^\_X%[mnPVwQR¨VW¤sV6QRY
QTo
e
VWaZn_Oiab\mn-£_¤ZVIYZ[
e
Qyo
e
VWasn]O<U{[]QT^½Àl
e
YZ
e
aZU zAV%\_Xgo]Ua
eyÆ
O

ab\mnQR¨Yl_a
e
ab`VWÃY
eTÆ
`Ysasn]O
e
YZU
L
d
6 jÂLPª½
|

¡Jo]V!Oy^U{[]aQy^`YZ\
e
VWOy[]QgOJOo]YQyo_abQY
e
O^`\]Z`V$l
e
YZ
e
abU¢Y
eTÆ
YcaZna>hjŁLPªl
e
YPXVOyOyY
e
^QTo-a
Oyo_a
e
Vn 68%!XWaZXgo]V!ab\mn8z
e
aZ\_Xgol
e
VWn]^`XQyY
e
XWab\-YZzPQgab^`\-aﬂzAVQyQyV
e
lmV
e
Y
e
UaZ\_XVŁQyo_aZ\-Qyo]V{h 
d
l
e
Yb½
X%VWOTOY
e

(
o]V%\X%YZUﬂl_a
e
^`\]IhjŁLPªﬁ^QyoL] 6¡

QTo]V`abQQTV
e
XWab\ﬂYZzPQgab^`\a$UY
e
Vo_^so]V
e
lAV
e
Y
e
Uab\_X%V
QTo_ab\8Qyo_V$Y
e
UV
e
zmVX%aZ[_OVÂQTo]V$[]`Mc½Oo_a
e
Vnoma
e
nPa
e
V
e
VOYs[
e
XVWOW
jQiUﬂYcORQiXWaZOyVWO

LP 6¡X%ab\zAV%\]V%£]Q<
e
YZU Qyo]V![_`Mc½ÀOyo_a
e
VWn8lAYZ`^`X%MYb"o_a
e
nPJa
e
V
e
VOYs[
e
X%VWOJab\mn
sVQgO<zAVQQTV
e
lAV
e
Y
e
UﬂaZ\_XVQyo_aZ\whjŁLPªab\mn¼h 
d
abQŁ`Y¨V
e
^OyOy[]VI^nNQTo
>
z][PQ$^QToo]^`Zo_V
e
^OTO[]V
^nNQTo

hjŁL]ªaZ\_n§h 
d
^Uﬂl
e
Y¤ZViQyo]V!lAV
e
Y
e
Uab\_X%VŁYZl
e
YZ
e
aZUﬂO UﬂY
e
VŁo]^`Zo_V
e
Qyomab\§LP 6¡

ab\mn
hjÂLPªÁZV%QTOQTo]V!zmVORQiaÇ¤sV
e
absVilAV
e
Y
e
UﬂaZ\_XV

Qyo]VW\6h 
dG
ab\_nLP 6¡7^OQyo]V!aZOQ
>
#
Y
e
UI[]Qy^½Àl
e
Ys
e
abUFY
eTÆ
`Ysasn]O

QTo]VhjŁLPª¢l
e
YPXVOyOyY
e
Oo]Y<O$a8
e
VWabQŁlAYbQyVW\cQy^ab"QyY-^`Ul
e
Y¤sV
QTo]VJlmV
e
Y
e
UaZ\_XV¨
e
YsUÊQyo_V<h 
d
l
e
YPXVOyOyY
e
 ¡Jo]^O"^`\_X`[_nPVOGQyo
e
V%VJX%asOVO%$%
»
¡Jo]VJ¨Y
eyÆ
`Ysasn!o]^Xgo
OyV%nPYsU[mOVOGaZ\_nIX%YZUﬂlAVQyVOQyo]VJOoma
e
VWn![]\_^Q3abUﬂYs\]<QTo]V QTo
e
VWaZn_OlAV
e
Y
e
UO zAVQyQyV
e
Ys\ﬂhjÂLPªQyo_aZ\
Ys\h 
d
o]V%\Qyo]V$o_a
e
n]a
e
V
e
VWOyYZ[
e
X%V<^\-a{Oy^`\]Z`VŁX%Y
e
VŁX%aZ\l
e
Y¤N^`n]VŁaIOy[=5>X^`V%\cQOV
e
¤N^XViY
e
Qyo]V
QTo
e
VWaZn
e
[]\]\_^\]^\6^QÂaZ\_nQTo]V{Oyo_a
e
VWn 6'%IX%asXgo]VIXWab\§Z^`¤ZVIUY
e
V{n]aQgaﬂQyYQTo]VQTYbQgabQyo
e
VWasn]O

z][PQ
lAV
e
Y
e
UO!Y
e
OVﬂo]VW\
|Z»
QTo]VQyo
e
VaZn]O!^`\a§Y
eTÆ
YcaZn]OŁQyomaQ{nPY§\_YbQ{X%YZUﬂlmV%QyVQTo]V8Oyo_a
e
Vn[]\_^Q
z_[PQOy[=3ÐV
e

e
YZUQyo_V`YZ\]sV
e
asX%X%VWOTO$Qy^`UﬂV^`\ 68% i½haZXgo]V
>8ﬁs»
QTo]V>QTo
e
VWaZn_O!^\a§¨Y
eyÆ
`YsasnQTo_aQ
sVQaO[5X%^VW\cQIOV
e
¤N^XV
e
YsU Qyo_V>Oo_a
e
Vn6[]\_^Q{aZQTo]YZ[_Zo¥XYZUﬂlAVQT^\]-QTY§[_OVaZUYs\]-Qyo]VWU

ab\mn
zAV%\_V£]Q UﬂY
e
VJ
e
YZUÈQyo]Vi`a
e
sV
e
z
e
ab\_Xgoﬂl
e
VWn]^`XQyY
e
ab\_n)68%ŁOo_a
e
VnﬂX%aZXgo_V<aQÄQyo_VŁOTabUﬂV

ZVQ ao]^so]V
e
e
V%aQT^¤sV{^`Uﬂl
e
Y¤ZV%UﬂVW\sQ$QTo_ab\h 
dA>
u
»
Qyo_VﬂQyo
e
VWasn]O$^\¦a-Y
eTÆ
`Ysasn

QyomaQIXYsUﬂlmV%QyV>OyV
e
^Ys[_O`MQyY
[mOVÂQyo_V$Oyo_a
e
Vn>[]\]^Qiab\mn>QTo]V$zmVW\]V£]Q
e
YZUÅQyo]V!Oyo_a
e
VWnz
e
aZ\_Xgo-l
e
VnP^X*QyY
e
ab\_n"68%$X%asXgo]VÂXWab\-\]YbQ
X%YZUﬂlAV%\_OTaQTV>Qyo_V8lAV
e
Y
e
Uab\_X%V`YsOy^\]6
e
YsU¾Qyo]VXYsUlAVQTV%\_X%V8aZ\_n¦QTo]V8`YZ\_¼aZXWXVOyOQy^`UV^`\ 68%
XWaZXgo]V

ZVQiaY
e
OVÂlAV
e
Y
e
UﬂaZ\_XVŁQyomab\-Qyo]V{h 
d

(
o]VW\¼X%YZUﬂl_a
e
^`\]ﬂQyo]V{lmV
e
Y
e
UaZ\_XV^Qyo¼XYZ\cQTV©NQÂOy^QgXgo]^`\]

hjŁLPªÈlAV
e
Y
e
UﬂOizmV%QQTV
e
Qyo_aZ\
h 
d
aZOYs\]VŁXWab\V%©PlmVX*QJzmVX%ab[mOVŁQyo]V$Oyo_a
e
VWn 6'%ÂXWaZXgo]VÂORQ
e
[mX*Qy[
e
VÂab\_nz
e
aZ\_Xgo>l
e
VWn]^`XQyY
e
nPY\]YbQ
`YsOyV!^`\PY
e
UaQy^`YZ\-Y
e
Qyo_V!Qyo
e
VWasn]Oo]VW\Qyo]VWM8UﬂY¤sVWOJ
e
YZU YZ\]VIX%Y
e
V$QyY>aZ\]YbQTo]V
e
o]V
e
VaZOih 
d
Oy[=3ÐV
e
O
e
YsUÅ^`\PY
e
UaQy^`YZ\-`YsOy^\]ﬂ^Qyo-Qyo_VXYZ\cQTV©NQ<O^QTXgo]^`\]m
#
Y
e
l_a
e
aZ`V%ÐY
eTÆ
YcaZn]O

\]Y
e
Uab`MQTo]V!zAV%o_aÇ¤N^`Y
e
O¨YZQTo]V!l_a
e
aZ`V%ÐQTo
e
VaZn]Oa
e
V!Oy^Uﬂ^``a
e
3¡Jo_V%M
X%YZUﬂlAVQyV8QyY¼[_OyV>Qyo_V-Oyo_a
e
VWn[]\]^QﬂabQ{QTo]V-OTabUﬂVQy^`UVab\mnO[3AV
e

e
YZUQTo]V8`YZ\_ZV
e
aZXWXVWOTO!QT^UﬂV
YZ'68%IXWaZXgo]V

z_[PQÂzAV%\_V£]QÂ
e
YsU QTo]VﬂOo_a
e
Vnz
e
ab\_Xgo§l
e
VWn]^`XQyY
e
ab\_n 68%IXWaZXgo]V¤sV
e
M8U{[_XgoÃŁÀ3Qyo]V
\N[]U{zmV
e
YZ"`YZ\_>`abQyVW\_XM-^\mORQ
e
[_XQy^`YZ\_OizmVWYs\]QTY8aY
eTÆ
YcaZn8^`OÂOUaZ

^QŁsVQTOŁao]^`Zo]V
eie
V%aQT^¤sV
^`Uﬂl
e
Y¤ZV%UﬂVW\sQJYZ\6hjŁL]ªÁQyo_aZ\8Ys\§h 
dA>
,Ł\8Qyo]VX%YZ\cQ
e
a
e
M

a`Y¨V
e
^`Uﬂl
e
Y¤ZV%UﬂVW\sQJ^OJYZzPQgab^`\]VWn×
(
o]VW\^`\_X
e
VWasO^`\]-Qyo]V-X%asXgo]V>O^`É%V

QTo]V>lAV
e
Y
e
Uab\_X%V^Uﬂl
e
Y¤ZVOXYs\sQT^\N[_aZ`M6Ys\hjŁLPªIG¡Jo]V
n]^3ÐV
e
V%\_X%V$Yb"lmV
e
Y
e
Uab\mXVÂzmV%QR¨VWV%\-QR¨YﬂnP^93AV
e
VW\cQiaZOTOYPX^aQT^¤N^Qy^`VWOYb68%!XWaZXgo]VÂ^`OiOUab`Ë
BCBEDF<GHHJI
r µ 

 4`·J


³2%±J

 J "8

*9%:+
k
 ŁYZ`zAVWab[wab\_njÃLNV%ÉW\]VWXZ×hjÂLPª ;
k
VW¤N^`Oy^QT^\_8o_a
e
n]a
e
VOyo_a
e
^`\]>^`\¼Oy^\]sV%½ÀXgo_^l§l_a
e
aZ`V%
l
e
YPXVOyOyY
e
N
k
LPj<½Ë
k
ŁjQyVXgo]\]^X%ab
e
V%lAY
e
Q
d
À½J% ust %Z
*
|
+!  I
d
YV%`

 ¦ﬁ.ÂYZUasa

ab\_n¡$  Ł^ faÇM
Æ
[]Ua
e
Pª<VaQ½ab\mnN½
k
[]\ ;6ÃVW¤ZV
e
abs^\_LP 6¡ab\mn
h 
d
QyYiUﬂaZ\_absV3lAY¨V
e
nPV%\mO^QRMÂQyo
e
YZ[]so$Qyo]V¨YZlAV
e
aQT^\]<OyMPORQTV%U\
d3e
YNX%V%VnP^\_sO×YZ]\sQTV
e
\_a½
QT^Ys\_abmh¨Ys\PV
e
V%\mXV Ys\{j
e
Xgo]^QyVX*QT[
e
aZ]LN[]l]lAY
e
Q"Y
e"d3e
YZ
e
abUﬂUﬂ^`\] 6 aZ\]Z[mabZVOaZ\_n,ŁlAV
e
aQT^\_
LPMNOQyVWUO

lmabZVO:;
|Z~Z}
½
|

}]
,ÂX*QyYszmV
ei|b}s}
u_
*
ﬁ
+ {
$e
^`Oyo]\_aZ\ab\mn m3¡Y
eTe
VWaZOWGj X%[mORQTV
e
VWn¿abl]l
e
YsasXgo¦QyY¦U{[]Qy^Qyo
e
VWasnPVWnl
e
YNX%VWOTOY
e
OWG\
d e
YPXVWVWnP^`\]cO YZÃ\sQTV
e
\_aQT^Ys\_ab
d
a
e
aZ`V%
d3e
YNX%VWOTO^`\]{LPMcUﬂlAYsOy^[_U

l_aZZVO
~s|

½
~	ﬁ
u_b 6a
e
 %WtZt

* u	+ m

[
e
\mOÂaZ\_n m263 .$ab[mnP^YZQW×j
e
VWa8ab\_n¼OMPOQyVWU	X`YNX
Æ
V:3AVX*QTOÂYs\wLP 6¡ sh 
d
l
e
YPXVOyOyY
e
OW
\
d3e
YPXVWVWnP^`\]sO$YZ¨\cQyV
e
\maQy^`YZ\mab¨h¨YZ\]V
e
V%\_X%V{Ys\
d
a
e
aZ`V%Äj
e
Xgo]^QyVX*Qy[
e
Vab\mn¦h¨YsUﬂl]^aQT^Ys\
¡VWXgo_\]^@c[]VO

lmabZVO
|
%%½
|
%


|Z}Z}
%
* r4+
k


[]Ua
e

d
 sYZ[_l]l]^

ab\_n {  ¦ ¡[]``OyV%\Ãh¨Ys\fRYZ^`\]VnN½ÀX%Y
e
V{Xgo]^`l¥UI[]Qy^`l
e
YPXVWOTOy^\]mÐ\
d e
YPXVWVWnP^`\]cOÃYbPQTo]V
ﬁ

QTo!\cQyV
e
\_abQy^`YZ\_aZcLNMNUﬂlmYcO^`[]UÁYZ\{ §^`X
e
Yca
e
Xgo]^QyVWXQy[
e
V

l_absVWO<;%WtcrÇ½
|b}Z~

ŁVWXZ
|b}s}
u
*
~
+ m3h¨YZ`^`\_Oab\_n {" ¦Ä¡ []`OVW\ÃÄh¨`[_OQyV
e
Vn¦UI[]Qy^Qyo
e
VaZnPVna
e
Xgo]^QyVWXQy[
e
VWO!½Âl][
e
Oy[]^`\]zAYbQTo

d
haZ\_nXMPX`VÂQy^`UVs]\
d3e
YNX%V%VnP^\_sOJYbG
d

d
LÐmjil
e

|b}s}
u
*

+!jImLNVWÉ%\]VXb]j<\mab`MNOy^OJYb QTo]V ,i½.0-3YZUﬂVQ
e
^XÂª<^ORQTY
e
M 6ÃVW\]bQTo8z
e
ab\mXgol
e
VWnP^X*QTY
e
\
d e
YPXVWVWnN½
^`\]cO!Yb
ﬁs|
\_nwj<\]\N[_aZ \cQyV
e
\_abQy^`YZ\_aZ LNMNUﬂlmYcO^`[]U Ys\h¨YZUﬂl][PQTV
e
j
e
Xgo]^QyVX*QT[
e
V
¬
L_hj
}
r
»*
lmabZVO:;
ﬁ
tbub½Àu
}
rP
|b}Z}
rP
*

+{  ¦s¡[]``OyV%\ÃNLN^`UI[]aQT^Ys\ﬂaZ\_nﬂ §YPnPV%`^`\]!YbÃaLN^`UI[]QTaZ\]V%Ys[_OÄ §[]Qy^Qyo
e
VaZnP^`\]l
e
YPXVOyOyY
e
Ç\
QTo]V
|Z|
\_n-j<\]\N[_aZGh¨YZUﬂl][PQTV
e
 §VaZOy[
e
V%UﬂV%\cQ+.
e
Ys[]l§h¨Ys\PV
e
V%\mXVZ ŁVWX%V%U{zmV
e
 %tZt
~
* t+ sYZo_\&6 Ão]VW\]\]^`\]_"L
d
-h¢h
dÂ|b}Z}s}
; §VaZOy[
e
^\]h
dÅd
V
e
Y
e
UaZ\_XV^\¥QTo]V iV%¢ §^``V%\P½
\_^[]Um/-%-%- sh ,Â 
d
¡ -
k!
h ,Â 
d 
¡ -
k!
l_absVWO<;
|
½
ﬁ
r] s[]`M
|b}s}Z}
ROyOy[]Vs
*%
}
+!L×]hŁ
(
YcY

 ¦=,Łoma
e
a

-iN¡Y
eTe
^V

 m
d
]LN^`\]Zo

aZ\_n>j.Â[]l]QTa]N¡Jo]V$L
d
6 jÂLPª½
|Id3e
Ys
e
abUO<;
Xgoma
e
aZX*QTV
e
^ÉaQT^Ys\aZ\_n§UﬂVQTo]YPnPYZ`YZs^`XWab X%YZ\_Oy^nPV
e
aQT^Ys\_O%_\
d3e
YPXV%VnP^`\]sOiYbÄQyo_V
|Z|
\_n§\cQyV
e
½
\maQy^`YZ\mabmLNMNUﬂlAYsOy^[]UYZ\h¨YsUl_[PQyV
e
j
e
Xgo]^QyVX*Qy[
e
V

l_absVWO
|
ub½
ﬁZ~
L]ab\cQTa! 6a
e
so]V
e
^QTa6Ã^`Z[
e
VZ
ÀQgab`MZ s[]\]V)%tZtsr]
*%	%:+ "L]abÉ%VW^`n]VWOaZ\_n¦¡$	 s[_aZ\Ã ª<YQTYXYsUlma
e
VﬂQyo]V>lAV
e
Y
e
Uab\_X%VYbQRYLP 6¡Uﬂ^`X
e
Yca
e
Xgo]^½
QTVWXQy[
e
VWOWs\
d3e
YPX%V%VWn]^\]cOÄYbÃ/-)-%-\cQyV
e
\maQy^`YZ\mabALPMcUﬂlAYsOy^[_UÈYs\
d
V
e
Y
e
UﬂaZ\_XV<ji\_ab`MPO^O3YZ
LPMNOQyVWU aZ\_n-LPYbºQRJa
e
V

l_aZZVWO<;%
Z}
½%
	ﬁ
 <Y¤sV%UIzAV
e<|Z}Z}
%s
0B
­ °$³Nµ *¸Z±6³	
¹
 ¸ﬀb±
rZt
 II#GI#G

  ÐW Ò Ó Gb Ò   
  8Í  P Í Ó  Ò  
  
 Ò    Í  ÎÒ 
I 
ﬁ


 Í    Í ÐW  pÍ  Ò Ó Ò  Ò  Î

um9% LP^U{[]`abQyVn !l
e
YNX%VWOTOY
e
!<XYZ\]£_Z[
e
aQT^Ys\_O§!$!!$!$!Â!$!!$!$!$!!Â!
~
um
|
LP^U{[]`abQy^`YZ\-V%\N¤N^
e
YZ\_UVW\cQ !$!!Â!$!$!!$!$!Â!$!!$!$!$!!Â!

um
ﬁ 
VW\_Xgo]Ua
eTÆ
OV%Q !!$!$!$!!Â!$!$!!$!$!Â!$!!$!$!$!!Â! t
um u
d
V
e
Y
e
Uab\mXV$XYZUﬂl_a
e
^OyYZ\UﬂV%Qyo]YPnPYsYsZM $!!$!$!Â!$!!$!$!$!!Â! %%
 ¨Ò   P Í  Î     W  Í  iÒ   Î  

 8Í  W 
~
9% LP^\]sV$QTo
e
VWaZn8lAV
e
Y
e
UﬂaZ\_XV$!!Â!$!$!!$!$!Â!$!!$!$!$!!Â! %
|
~

|
 6[]QT^½ËQyo
e
VaZn-¨Y
eyÆ
`YsasnlmV
e
Y
e
UaZ\_XV$!$!!$!$!Â!$!!$!$!$!!Â! %Çr
~

|
9% lmV
e
Y
e
Uab\mXVÂYbGQR¨YZ½ QTo
e
VaZn¨Y
eyÆ
`YsaZn $!$!Â!$!!$!$!$!!Â! %Çr
~

|

|
lmV
e
Y
e
Uab\mXVWOYZ YZ[
e
½ËQyo
e
VWasnY
eTÆ
YcaZn]O!$!Â!$!!$!$!$!!Â!
|Z}
~

ﬁ
h¨Ys\cQyV©NQ<Oy^QgXgo]^\_Y
eTÆ
YcaZnlmV
e
Y
e
Uab\mXV!!!$!$!Â!$!!$!$!$!!Â!
|
t
~
 u
d
a
e
aZ`V%×Y
eTÆ
YcaZnlAV
e
Y
e
Uab\_X%V Â!$!$!!$!$!Â!$!!$!$!$!!Â!
ﬁ
%
~
 r 3a
e
MN^`\]X%asXgo]VÂOy^`É%V!^`\§hjÂLPªÊl
e
YPXVWOTOyY
e
$!!$!$!Â!$!!$!$!$!!Â!
ﬁ
u
~
 r]9% 68%$À½RhasXgo]V$O^`É%VÁ$!$!!Â!$!$!!$!$!Â!$!!$!$!$!!Â!
ﬁ
u
~
 r]
|
68%<½haZXgo_V$Oy^`É%V !$!!Â!$!$!!$!$!Â!$!!$!$!$!!Â!Fu
}
~

~
3a
e
MN^`\]X%asXgo]VÂasOyOyYPX^aQT^¤N^QRM^\hjŁL]ªÁl
e
YPX%VWOTOY
e
$!Â!$!!$!$!$!!Â!Fu

~

~
9% 68%$À½RhasXgo]V$aZOTOYPX^aQT^¤N^QRMFÂ!$!$!!$!$!Â!$!!$!$!$!!Â!Fu

~


6'%<½haZXgo]V!asOyOyYPX^aQyVnOyVQgO !!Â!$!$!!$!$!Â!$!!$!$!$!!Â!	r
|



Ò
  G
Ò

 
BCBEDF<GHHJI
Unité de recherche INRIA Lorraine, Technopôle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LÈS NANCY
Unité de recherche INRIA Rennes, Irisa, Campus universitaire de Beaulieu, 35042 RENNES Cedex
Unité de recherche INRIA Rhône-Alpes, 655, avenue de l’Europe, 38330 MONTBONNOT ST MARTIN
Unité de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
Unité de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
Éditeur
INRIA, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)
  	


  
ISSN 0249-6399
